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BOM Variants 
BOM NUMBER BOM NAME BOM OPTIONS 
685-00042 COMMON PARTS,MLB, VENUS, X425G X425_COMMON 
985-00050 DEV BOM, MLB, VENUS, X425G X425_DEVEL: ENG 
6339-00682 PCBA, MLB, VENUS, CTO, 16GHYN, VR-4GHYN, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW:CTO, RAM: HYNIX_1600, FB_4G_HYNIX 








X425 BOM Groups 
BOM GROUP BOM OPTIONS 
X425_COMMON ALTERNATE, COMMON, X425_COMMON1, X425_COMMON2, X425_PROGPARTS, ACAPS:A2 




















X425_ COMMON1 CPUMEM: SO, TBTHV:P15V, SKIP_5V3V3:AUDIBLE, CPUPEG: X8X4X4, S2_PWR:S0, SMC_SUSACK: YES 
639-00703 | PCBA,MLB, VENUS, CTO, 16GMIC, VR-4GMIC, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW: CTO, RAM:MICRON_1600, FB_4G_MICRON = = = = 








X425_ COMMON2 EDP: YES, XDP, SSD_PWR_EN:GP1IO, CAM_WAKE:NO, SAMCONN, APCLKRQ: ISOL, CRW_SPRT, WLAN_SW:SIL 


X425_PVT BKLT:PROD, SENSOR_NONPROD :N 


639-00739 | PCBA,MLB, VENUS, CTO, 16GHYN, VR-—4GMIC, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW:CTO, RAM: HYNIX_1600, FB_4G MICRON 








639-00740 | PCBA,MLB, VENUS, CTO, 16GMIC, VR-4GHYN, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW:CTO, RAM:MICRON_1600,FB_4G_HYNIX 








X425_PROGPARTS SMC_PROG: BASE, BOOTROM_PROG: EVT, TBTROM: PROG, DPMUXMCU : PROG 
639-00798 |PCBA, MLB, VENUS, BEST, 16GHYN, VR-—4GHYN, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW: BEST, RAM: HYNIX_1600,FB_4G_HYNIX = = os 








639-00799 |PCBA, MLB, VENUS, BEST, 16GMIC, VR-4GMIC, X425G ie Se HAR BGR ESA GER OAL, BEGUN THES eA MESREN IES DT Ere NEREROS X425_DEVEL: ENG ALTERNATE, XDP_DEBUG, SOPGOOD_ISL, SENSOR_NONPROD : Y, SENSOR_NONPROD_R, BKLT: ENG, DBGLED, DPMUX_DEBUG, GPU_ROM: YES, SENSOR_GPU_NONPROD : Y 








X425_DEVEL:DVT ALTERNATE, XDP_DEBUG, BKLT : PROD, SENSOR_NONPROD :N, DBGLED 
639-00800 |PCBA,MLB, VENUS, BEST, 16GHYN, VR-4GMIC, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW: BEST, RAM: HYNIX_1600, FB_4G_MICRON _ J = f is = ’ 








X425_DEVEL:PVT XDP_DEBUG 
639-00801 |PCBA,MLB, VENUS, BEST, 16GMIC, VR-4GHYN, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, CPU_CRW: BEST, RAM:MICRON_1600, FB_4G_HYNIX = = 








639-00803 [PCBA, MLB, VENUS, NOCPU, 16GMIC, VR-4GHYN, X425G BASE_BOM, DEVEL_BOM, GFX_BOM, RAM:MICRON_1600,FB_4G_HYNIX GFX_BOM VENUS: XTA 








XDP_DEBUG XDP_CONN, XDP_PCH 























639-00974 PCBA, MLB, NOGPU, CTO, 16GMIC, VR-4GHYN, X425G BASE_BOM, DEVEL_BOM, CPU_CRW:CTO, RAM:MICRON_1600, FB_4G_HYNIX 








Module Parts 


PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








337S00058 CRW, SR1ZX, PRO, CO,2.5,47W, 4+3E, 1.2, 6M,BGA u0500 CRITICAL CPU_CRW:BEST 





337S00059 CRW, SR1ZY, PRO,CO,2.8,47W,4+3E,1.2, 6M,BGA u0500 CRITICAL CPU_CRW:CTO 
33784542 IC, QEWV, LPT-M, HM87, C2, SR199,PRQ,FCBGA U1100 CRITICAL 
338S1247 IC, TBT, FR-4C, AO, PRQ, CIO, ‘CBGA288 U2800 CRITICAL 











33881264 IC, BCM15700A2,S2 PCIE CMRA, 8X8, 208FCBGA U3900 CRITICAL 





333S0700 IC, SDRAM, 4GBIT, DDR3L-1600, GEMMA, 96B FBGA u4000 CRITICAL 





333S00032 IC, SDRAM, DDR3L-1600, 4GBIT, 788 FBGA CRITICAL HYNIX_1600 





333S0660 IC, SDRAM, 4GBIT, DDR3L~1600, VBOA, 78P, FBGA CRITICAL MICRON_1600 





337S00116 IC,GPU, VENUS XTAA1, QS, 29X29MM, FCBGA962 U8400 CRITICAL VENUS: XTA 





3338500027 IC, GDDR5, AGBIT, 6GBPS, 1.5V,25NM, BGA170 U8800,U8850,U8900,U8950 CRITICAL FB_4G_HYNIX 





333S0766 IC, GDDRS, 4GBIT, 6GBPS, 128MX32, 25NM, 170BGA U8800,U8850,U8900,U8950 CRITICAL FB_4G_MICRON 


























DRAM SPD Straps 





BOM GROUP BOM OPTIONS 





RAM: HYNIX_1600 HYNIX_1600, RAMCFG3:H, RAMCFG2:H, RAMCFG1:L, RAMCFGO:L 














RAM:MICRON_1600 MICRON_1600, RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:L 





COMMON/DEVEL BOM 
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
685-00042 1 COMMON PARTS, MLB, VENUS, X425G BASE CRITICAL BASE_BOM 
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985-00050 1 DEV, MLB, VENUS, X425G DEVEL CRITICAL DEVEL_BOM 









































Programmables — All builds 


335S0915 1 IC,SERIAL SPI FLASH ROM, 4MBIT, 50MHZ, USON| CRITICAL TBTROM: BLANK 








341S00166 1 729, FALCON RIDGE (V27.1)PROTOO, X425G CRITICAL TBTROM: PROG 





33580724 1 1MBIT SERIAL FLASH 2X3X0.6MM UFDFPN8 PKG CRITICAL GPUROM: BLANK 





34183565 IC,EDP MUX-95C, (RENESAS) V3.2.8,DVB,D2 CRITICAL DPMUXMCU : PROG 





Alternate Parts 


PART NUMBER | ALTERNATE FOR| BOM OPTION COMMENTS : 
PART NUMBER 























33784313 IC, MCU, H8S/2113, 9X9MM, TLP-145V CRITICAL DPMUXMCU : BLANK 











376S1053 | 376S0604 Diodes alt to Fairchild 





128S0311 | 128S0329 NEC alt to Sanyo 





SMC 138S0739 | 138S0706 Samsung alt to Murata 








33851214 IC, SMC-B1, 40MHZ/50DMIPS, SCPL FW, 157BGA CRITICAL SMC_PROG: BLANK EZTSOAEE [he PS 0480 SS 








341S00157 IC,SMC-B1,EXT (V2.25A9) PROTO 0,x425G CRITICAL SMC_PROG: BASE POPS ATS i LeIS QE? a eras 





























371S0713 | 371S0558 pps alt to st 





15280461 | 15281645 cyntec alt to Vishay 





376S1080 | 376S0820 Diodes alt to On Semi 





155S0667 | 155S00008 Panasonic alt to TDK 





376S00074 376S0855 Toshiba alt to Diodes 


EFI ROM 37681129 | 37680855 ae nab sas dass 


376S1089 | 376S1128 NXP alt to Diodes 











335S00007 IC, SERIAL FLASH, 64MB, 3V,WSON, 6XSMM CRITICAL BOOTROM_BLANK: WIN 








335800006 IC,SERIAL FLASH, 64MB, 3V, WSON, 6XSMM CRITICAL BOOTROM_BLANK : MAC PAR SNS | RARSOSLG Sees ee 








341800239 IC,EFI ROM (V0145) EVT,X425 CRITICAL BOOTROM_PROG: EVT PS ES OLOSs | ARES0 C3? bias ciai caren sari 





























13880843 | 138S0674 Samsung alt to Murata 





138S0846 | 138S0811 Samsung alt to Murata 





12780164 | 127S0162 Rohm alt to Vishay 





138S0732 | 138S0715 Rohm alt to Vishay 





12880364 | 128S0264 Kemet alt to Sanyo 





33380704 | 333S0700 ELPIDA to HYNIX U4000 





31180649 | 311S0541 ON alt to Toshiba 





376S00014 376S0761 Toshiba alt to Vishay 





740S00003 740S0135 AEM alt to Tyco 





740S00004 740S0134 AEM alt to Littlefuse 





107S00029 107S00030 TFT alt to Cyntec 





128S0398 | 128S0220 Kemet alt to Sanyo 





128S0386] 128S0284 Kemet alt to Sanyo 





311S00004 311S0271 Diodes alt to NXP 





128S0393 |} 12880334 Kemet alt to Sanyo 





311S00004 311S0426 Diodes alt to NXP 





371S0001%4 371S0749 Diodes alt to Onsenli 





107S00039 107S00034 TFT alt to Cyntec 





107S0240 | 107S0255 TFT alt to Cyntec 





107S0248 |} 107S0250 TFT alt to Cyntec 





107S00031 107S00032 TFT alt to Cyntec 





107S0249]} 107S0251 TFT alt to Cyntec 





107S0003%4 107S00038 TFT alt to Cyntec 





107S000149 107S00011 TFT alt to Cyntec 





128S00004 128S0380 NEC alt to Sanyo 





311S0006qd 311S0273 Diodes alt to NXP 





353800139 35382741 ON Semi alt to TI 





353800394 35382162 ON Semi alt to TI 





376S00084 376S0761 Diodes alt to Vishay 





112S00001) 112S0254 Yageo alt to Cyntec 





353S000995 35383328 Pericom alt to TI 





128S0397 |] 128S0325 Kemet alt to Sanyo 























311800004 311S0370 ON Semi alt to NXP 
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X305G THERMAL MODULE STANDOFF 
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APN 860-2931 
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D2 MLB DYMAX ADHESIVE SEE-CURE 29 








EDGE_BOND CRITICAL 
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DIMM VREFCA - SM_VREF 


RSVD163 x RSVD174 
RSVD164 x NI RSVD175 
RSVD165 RSVD176 

RSVD166 RSVD177 
DIMMA VREFDO - AR6 |sa_DIMM_VREFDQ 

RSVD167 x RSVD178 
DIMMB_ VREFDO __g_ _AN6 |sp_pIMM_VREFDQ RSVD168| AU40 ¥ vy, RSVD179 
RSVD169 x NC RSVD180 
Nc ~-BCS3 |rsvp25 RSVD170 RSVD181 
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OMIT_TABLE 


U0500 
HASWELL 


NOTE: Aliases not used on CPU supply outputs 
to avoid any extraneous connections. 


seis 106 s PPVCCIO SO CPU 
MIN_LINE_WIDTH=0.4 mm 





PPVCC_SO CPU 


RO860* 


PLACE_NEAR=U0500.C50:50.8mm 


PLACE_SIDE=BOTTOM 


29 5° OUT} CPU _VCCSENSE_ P 





66 21 10 6 


PP1V35_ S3RSO CPUDDR 


PPVCC_ SO CPU ¢ 2 10 a5 59 84 86 





RSVD64 
RSVD65 
RSVD66 


U0500 


HASWELL 
BGA 




















load: 300mA MIN-NECKWIDTH=0:2 mm 
VOLTAGE=T.05V 


RO800O" 
75 


CPU _VIDALERT L 


*RO802 





CPU_VIDSCLK 


PPVCOMP_SO_ CPU 





MIN_LINE WIDTH=0.4 mm 


Max load: 300mA MIN “NECK-WIDTH=0:2 mm 


VOLTAGE=T.05V 








CPU_VIDALERT R_L 











CPU_VIDSCLK_ R 








CPU _VIDSOUT _R 





CPU_VIDSOUT 





RO802.2: 
RO810.2: 
RO800.2: 








PLACE_NEAR=U0500.350:2.54mm 
PLACE_NEAR=U0500.353:38mm 
PLACE_NEAR=R0810.1:2.54mm 


CPU_PWR_DEBUG 


al 
- 
aad 








DE 


CPU 


RSVD_TP75 


sc 








TP’ 


CPU 


RSVD_TP76 





TE 


CPU 


IVR_ERROR 





TP 


CPU 


RSVD_TP78 


- 
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BGA 
SYM 6 OF 12 


(3) 

















SYM 5 OF 12 
OMIT_TABLE 


RSVD67 





RSVD68 
VCC_L6 
vCC_M6 
RSVD69 
RSVD70 


VCC_SENSE 
RSVD71 
VCCIO_OUT 
FC_F17 
VCOMP_OUT 
RSVD72 
RSVD73 
RSVD79 (VSS) 
RSVD74 


VIDALERT* 
VIDSCLK 
VIDSOUT 


VSS_B51 
PWR_DEBUG* 
VSS_E52 

RSVD75 

RSVD76 
IVR_ERROR 
IST_TRIGGER 
VSS_V50 (RSVD) 
VSS_AN49 (RSVD) 
VSS_AJ49 (RSVD) 
VSS_AG50 (RSVD) 
VSS_AK49 (RSVD) 
VSS_AJ50 (RSVD) 
VSS_AP49 (RSVD) 
VSS_AB50 (RSVD) 
VSS_AP50 (RSVD) 
VSS_AD50 (RSVD) 
VSS_AM50 (RSVD) 











Connections are required 





for BDW CPU support. 
PP1V05_SO CPU _VCCST 





CPU_VCCST PWRGD 
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OMIT_TABLE OMIT_TABLE 


U0500 U0500 


HASWELL [agsi | }_araz| HASWELL 
BGA BGA 
Lassa f } aras| 


SYM 7 OF 12 SYM 8 OF 12 
}-———- — 
GROUND GROUND 




































































@—CPU VCCSENSE N 


AR22 
AB48 


v re) ole 5 
Ay Ay Au) A 4 




















‘ROpE0 
ae PLACE_NEAR=U0500.D50:50.8mm 


ME-LF PLACE _SIDE=BOTTOM 
2 402 





(Rsvp) L 22g 
(Rsvp) LG18__g 


(RSVD) 
(RSVD) 
VSS_SENSE|_D50 


VSS_AR22 
VSS_AB48 
VSS_P9 
VSS_G18 


UO0500 
HASWELL 
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alay;aya a iF i} Be] a] wa] 

CPU Ground 
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REVISION 
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59 45 8 6 


PPVCC_SO_CPU 


CPU VCORI 


Intel recommendation: 
Apple Implementation: 





Decoupling 


4x 470uF 4mOhm 
9x 210uF 6mOhm, 


PLACEMENT_NOTE (C1000-C1019): 


(3 CPU-side, 
44x 10uF 0402, 








Place on bottom side of U0500 
a 


1 opposite), 


20x 
4x 10uF 0402, 


22uF 0805 (10 
20x luF 0402 


cCPU-side, 10 


opposite near edge, 


4x 10uF 0603 


(2 CPU-side, 


2 opposite), 


20x luF 0402 (under CPU) 





> C1000 
— 1UF 

[— 108 

2 X6s-ceRM 
0402 











NO_ STUFF 






































X6S-CERM 
o4a2 





























NO STUFF 
PLACEMENT_NOTE (C1020-C1023): 


NO STUFF 





Place near U0500 on bottom side 
di a di 


» ¢1020 s 


c1021 » C1022 


NO STUFF 


CAPS for Acoustic Control 


NO STUFF 


CRITICAL 


ACAPS:A2 


di 
CRITICAL 


NO STUFF 


CRITICAL 


(C1LO9A to C102D) 


ACAPS:Al 
a 


CRITICAL 


ACAPS:Al 


ACAPS:Al ACAPS:Al 
di di 


ACAPS:Al NO STUFF ACAPS:Al NO STUFF 


NO STUFF 





— 20UFr 
X6S-CERM 
0402 


— 20UF 


— 20UF 
[— 208 
2.5v 
X6S-CERM 
42 


X6S-CERM 2 
402 








NO STUFF NO STUFF NO STUFF 


C1023 


20UF 
208 
2.5v 
X6S-CERM 
42 








Cc 
—t 
2 





109C 
OUF 


T— 208 


5v 


X6S-CERM 
0402 


» C109D 
— 20UF 


[T— 208 

> 2:5V 

2 x6s-cERM 
402 








CRITICAL 


X6S-CERM 
402 


CRITICAL 


? C109F 


— 200F 
[— 205 

2.5v 
X6S-CERM 
402 





CRITICAL CRITICAL 
> C101A 


CRITICAL CRITICAL 


c101D 
20UF 


CRITICAL CRITICAL 


C101F 





CRITICAL 
> C102A 





20UF 





20% 


20UF 





20% 
2.5v 
X6S-CERM 
42 


2.5v 
X6S-CERM 
42 




















20% 
2.5v 
X6S-CERM 
402 





CRITICAL 





CRITICAL 


X6S-CERM 
a4a2 











PLACEMENT_NOTE (C1024-C1045): 





Place near inductors on bottom side. 
e+ % ad 
CRITICAL 


CRITICAL CRITICAL 


NO STUFF 


a 
CRITICAL 


NO STUFF 


CRITICAL 


NO STUFF 


CRITICAL 


NO STUFF 


CRITICAL 


NO STUFF 


NO STUFF 
di 


NO STUFF 


NO STUFF 


NO STUFF NO STUFF NO STUFF 


NO STUFF NO STUFF NO STUFF 


NO STUFF 


NO STUFF 


NO STUFF 


ACAPS:A2 


CRITICAL 


NO STUFF 


ACAPS:A2 





» C1026 


— 20UF 
[— 20% 
2.5v 
X6S-CERM 
42 





PLACEMENT_NOTE (C1046-C1067): 


» C1027 


— 20UF 
[— 20% 
2.5v 
X6S-CERM 
a4a2 


C1028 


20UF 
20% 
2.5v 
X6S-CERM 
402 


C1029 


C1030 





20UF 


20UF 





20% 
2.5v 
X6S-CERM 
42 


20% 
2.5v 
X6S-CERM 
a4a2 


—— 20UF 

[— 20% 

2 25v 
402 


CRITICAL 
» C1031 


X6S-CERM 


CRITICAL 


? C1032 


—— 20UF 
[— 20% 
2.5v 
X6S-CERM 
402 


CRITICAL 


CRITICAL 


CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL 


c1040 


20UF 
20% 
2.5v 
X6S-CERM 
a4a2 








di 
CRITICAL 


» C1041 


— 200F 

T— 208 

> 2:5V 

2 x6s-cERM 
42 


di 
CRITICAL 


» C1042 


— 20U0F 
[— 20% 
2.5V 
X6S-CERM 
402 


di 
CRITICAL 


» ¢1043 


— 200F 
T— 20% 
2.5v 
X6S-CERM 
42 


CRITICAL 


CRITICAL 
c1045 





20UF 





20% 
2.5v 
X6S-CERM 
402 





ACAPS:A2 


ACAPS:A2 ACAPS:A2 ACAPS:A2 
ACAPS:Al 


Place near inductors on bottom side. 
a + 
CRITICAL 


ACAPS:A2 ACAPS:A2 


ACAPS:Al ACAPS:A1 ACAPS:Al1 NO STUFF 
di 


CRITICAL 
C1046 


ACAPS:Al ACAPS:Al 
CRITICAL CRITICAL CRITICAL 


c1050 
20UF 
2 


CRITICAL 





CRITICAL 


c1052 7 
20UF 
2 


CRITICAL 


C1053 
— 20UF 
72 


di 
CRITICAL CRITICAL 


C1055 


CRITICAL CRITICAL 


C1057 


CRITICAL 
c1058 


CRITICAL CRITICAL 


C1060 


CRITICAL CRITICAL 


C1062 


CRITICAL CRITICAL 


C1063 > C1064 
—— 20UF 


CRITICAL 
C1065 


CRITICAL 
C1066 


CRITICAL 
C1067 



































2.5v 
X6S-CERM 
2 402 

+ 






































NO STUFF 
No STUFF NO STUFF 


PLACEMENT_NOTE 

















(C1068-C1076: 





CAPS for Acoustic Control 


ACAPS:A2 
NO STUFF NO STUFF NO STUFF 
di 


di di di 
CRITICAL CRITICAL CRITICAL 


(C102E to C103F) 


Place near inductors on bottom side. 
di di di di 
CRITICAL CRITICAL CRITICAL CRITICAL 


~ C1070 





ACAPS:A2 


NO STUFF 
CRITICAL 


~ C1072 





CRITICAL 
C1073 


CRITICAL CRITICAL CRITICAL 


C102F 


CRITICAL CRITICAL 


C103B 


CRITICAL CRITICAL CRITICAL 


C103E 
20UF 


CRITICAL CRITICAL CRITICAL 






















































































* *- 
FOR DESENSE IMPROVEMENT 


. LOCATION DEPENDS ON DESENSE TEAM 
CPU VDDQ Decoupling 


Intel recommendation: 2x 330uF, 


3x 270uF, 


8x 10uF 
8x 10uF 


10x luF 0402 
10x luF 0402 


0603, 


Apple Implementation: 0603, 


PLACEMENT_NOTE (C1080-C1089): 


PP1V35_S3RS0_CPUDDR 








Place on bottom side of UM500 
e+ a di 


























PLACEMENT_NOTE (C1090-C1097): 





Place near U0500 


on bottom si 
+ a di 





CRITICAL | CRITICAL 


1C107B 
3.0PF 


+/-0.1PF 
25v 


* ¢1090 


10UF 
208 

4 
x6S 
0402 


c1091 


10UF 
208 

4 
x6S 
0402 














2 


NPO-COG 
0201 






































* 
FOR DESENSE IMPROVEMENT 


LOCATION DEPENDS ON DESENSE TEAM 


PLACEMENT_NOTE (C1098-C1099): 








di di 
CRITICAL 


*C1098 


— 270UF — 270UF — 270UF 
T~ 20% [> 20% [~ 20% 


2 2v. 2 2V 2 2V 
TANT TANT TANT 
CASE-B2-SM CASE-B2-SM CASE-B2-SM 





CRITICAL 


*C1099 


CRITICAL 


*C108A 














(Z = 2mm, place on tall side next to CPU & under heat pipe 


C1098, C1099 and C108A use B size caps due to EG board placement constraints. 


CPU VCCIO Decoupling 


Intel recommendation: 


CPU VCCST Decoupling 


Intel recommendation: 
R1080 Apple Implementation: 
0 


2x 0.0luF 0402 
2x 0.0luF 0402 


(1 near CPU, 1 near SVID pull-ups) 


BDW_SPRT 1x O.luF 0402, 1x 4.7uF 0805 
Apple Implementation: 


lx O.1luF 0201, 1x 4.7uF 0402 


PLACE_NEAR=U0500.D5:25.4mm 
CE NEAR=U0500.D5:12.7mm 


(second cap is on CPU VR page) 
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CPU Decoupling 
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a6 84 67 62 
PPVCCIO_SO_CPU 


41 1817 15 14 


ase PP1VO5_ SO CPU _VCCST e 
MIN_LINE_WIDTH=0.6 MM 
MIN_NECK WIDTH=0.2 MM 
VOLTAGE=T1.05V 





PP1V0O5_ SO AN 





PL 


BDW_SPRT | BDW_SPRT 

















I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
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NOTE: Intel decoupling recommendations from Shark Bay Mobile Platform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5 





OMIT_TABLE 


20 19 PI SYSCLK CLK32K RTC U1100 SATA_RXNO 
LYNXPOINT SATRURSOO 


MOBILE 
FCBGA SATA_TXNO 


PCH SRTCRST L ~~ SRTCRST* (1 OF 11) SATA_TXPO 


SATA Port assignments: 








SATA 
SATA 
SATA 
SATA 


D2RN 
D2RP 
R2D_CN 
R2D_CP 











Primary HDD/SSD (SATA only) 











SATA 
SATA 
SATA 
SATA 


D2RN 
D2RP 
R2D_CN 
R2D_CP 





PCH INTRUDER L HaTRUDERS SATA_RXN1 
SATA_RXP1 


PCH INTVRMEN_ L INTVRMEN SATA_TXN1 
SATA_TXP1 








Secondary HDD/SSD (SATA only) 








to [to foo to [> | [> [> 





RTC RESET L RTCRST* 





SATA ODD D2RN 
SATA ODD D2RP 
SATA ODD R2D_CN 
SATA ODD R2D_ CP 


SATA_RXN2 
SATA_RXP2 
SATA_TXN2 
SATA_TXP2 











Reserved: ODD 





BIT CLK N\A o HDA BIT CLK R HDA_BCLK 
5% 1/20W MF 201 = 

PLACE_NEAR=U1100.B25:1.27mm 

SYNC a? 2 vo HDA SYNC _R HDA_SYNC (IPD-boot 

W557 20m ME “ZT a : ) 

PLACE_NEAR=U1100.A22:1.27mm SATA_RXN3 

au -PCH SPKR SPKR (IPD-PLTRST#) SATA_RXP3 

SATA_TXN3 
SATA_TXP3 











SATA D D2RN 

SATA D D2RP 

SATA D R2D CN Unused 
SATA D R2D CP 














2 so HDA RST RL HDA_RST* 
5% 1/20W MF 207 

PLACE_NEAR=U1100.C24:1.27mm 

a2 CD HDA _SDINO HDA_SDIO (IPD) 

«7 .NC_ HDA SDIN1 HDA_SDI1 (IPD) 

e» NC HDA SDIN2 HDA_SDI2 (IPD) 


e _NC_ HDA SDIN3 HDA_SDI3 (IPD) 








AZALIA 


PCIF ENET D2RN PCIe: 

PCIE ENET D2RP Reserved: Ethernet 
PCIE ENET R2D_CN (if not combo w/SD Card) PP1V5_SO 
PCIE ENET R2D_ CP 


SATA_RXN4/PERN1 
SATA_RXP4/PERP1 
SATA_TXN4/PETN1 
SATA_TXP4/PETP1 














11 12 13 15 17 19 52 64 67 @1 
a4 a6 

















SATA F D2RN 
SATA F D2RP Bito8 
SATA F R2D CN : 

E 


1% 
SATA F_R2D CP 1/206 
2015 


PLACE_NEAR=U1100.AY5:2.54mm 


SATA_RXN5/PERN2 

INA ois HDA SDOUT R HDA_SDO (IPD-—boot) SATA_RXP5/PERP2 
5% 1/20W MF 201 

PLACE_NEAR=U1100.A24:1.27mm Pets DOGeEN ES) SATA_TXN5/PETN2 

PPVRTC_G3H 2 eu gop DP _TBT SEL DOCKEN*/GP 1033 SATA_TXP5/PETP2 


2521 CD ENET MEDIA SENSE RDIV HDA_DOCK_RST*/GPIO13 














SEE CETT FEOF FETE FETE CETF 

















SATA_RCOMP o PCH SATA RCOMP 











R1102' 
» OD XDP_ PCH TCK JTAG_TCK anperane PCH SATALED L 





XDP_ PCH TMS JTAG_TMS 








XDP PCH TDI SATAOGP/GPIO21 XDP_DCO DP _AUXCH ISOL L [oD = 
ae SATALGP/GPTO19 XDP_DC1_ SATARDRVR_EN [OD 2 
SRTCRST_L XDP PCH TDO (IPU-PLTRST#) 
INTRUDER _L 53 JTAG_TDO 
INTVRMEN_L SATA_IREF 


RESET L sage 
TP22 TPO 


TP20 TPS 















































OMIT_TABLE 


U1100 


LYNXPOINT 
MOBILE 


PCIECLKRQO*/GPIO73 FCBGA = pEG_A_CLKROQ*/GP1047 








PCIE CLK100M SSD _N 
PCIE CLK100M SSD _P 


SSD_CLKREQ L 


NC PCIE CLK100M 
NC _ PCIE CLK100M 7 NOTE: ENET pair only used if SD Card Reader is USB3. 


ENET CLKREQ L 


CLKOUT_PCIE_NO 
CLKOUT_PCIE_PO 


CLKOUT_PEG_A_N 
CLKOUT_PEG_A_P 























NC_PCIE CLK100M ENETSDN 
NC_PCIE CLK100M ENETSDP 


XDP_DD2_ ENETSD CLKREOQ L 


NC_PCIE CLK100M PEGBN 
NC_PCIE CLK100M PEGBP 


PCH PEGCLKROB_ L_ GPIO56 


CLKOUT_PCIE_N1 (2 OF 11) CLKOUT_PEG_B_N| 
CLKOUT_PCIE_P1 CLKOUT_PEG_B_P 














PCIECLKRQ1*/GPIO18 PEG_B_CLKRO*/GPIO56 








PCIE CLK100M AP_N 
PCIE CLK100M AP _P 


XDP_DD3_ AP CLKREQ_ L 


DMI_CLK100M CPU _N 
DMI_CLK100M_ CPU _P 


CLKOUT_PCIE_N2 CLKOUT_DMI_N 
CLKOUT_PCIE_P2 CLKOUT_DMI_P 














PCIECLKRQ2* /GPIO20/SMI* 





CPU_CLK135M DPLLSS_N 
CPU_CLK135M DPLLSS_ P 


CLKOUT_DP_N| 
CLKOUT_DP_P 








PCIE CLK100M CAMERA _N 
PCIE CLK100M CAMERA P 


CLKOUT_PCIE_N3 
CLKOUT_PCIE_P3 








CPU_CLK135M DPLLREF_N 
CPU_CLK135M DPLLREF P 


CLKOUT_DPNS_N| 
PCIECLKRQ3*/GPIO25 CLKOUT_DPNS_P 





NOTE: SSC control is ganged on PCIe 0-3 and 4-7 clocks. 1 CAMERA CLKREQ L 
PEG-attached (CPU) PCIe devices must use one set, 
while PCH-attached PCIe devices use the other set. ° PEG CLK100M_N 
If 2 or less devices are attached to PEG the 0 PEG CLK100M P 
CLKOUT_PEG outputs can be used for those devices. TBI CLKREO_L 








Unused clock terminations for FCIM Mode 


10K Inn /2 
10K 1 2 oe 1/20W MF 201 
5% 1/20W MF 201 


PCIE CLK100M PCH N 
PCIE CLK100M PCH P 


CLKOUT_PCIE_N4 CLKIN_DMI_N| 
CLKOUT_PCIE_P4 CLKIN_DMI_P 








# $6 $6 88 OOO F O48 








PCIECLKRO4*/GPIO26 





10K 
10K 5% 1/20W 201 


1/20W 201 


CLKIN_GND_N PCH CLKIN GNDN 
CLKIN_GND_P PCH CLKIN GNDP 





CLOCKS 





NC_PCIE CLK100M PE5N 
NC_PCIE CLK100M PE5P 


PCH CLKRO5 L_ GPIO44 


CLKOUT_PCIE_N5 
CLKOUT_PCIE_P5 








10K 
10K 1720W 201 


1/20W 201 


PCH CLK96M DOT N 
PCH CLK96M DOT P 


CLKIN_DOT96_N 


PCIECLKRQ5*/GPIO44 CLKIN_DOT96_P 
(IPU-RSMRST#) 











10K 
10K 1T720W 201 


1/20W 201 


NC_PCIE CLK100M _ SWN 
NC_PCIE CLK100M _ SWP 


PEG CLKREQ L 


PCH CLK100M SATA N 
PCH CLK100M SATA P 


CLKOUT_PCIE_N6 CLKIN_SATA_N 
CLKOUT_PCIE_P6 CLKIN_SATA_P 


























lO JOO WOO NIN foo 
NM Wis [FFI OF Ula 


PCIECLKRQ6*/GPIO45 REPOLELAIN PCH CLK14P3M REFCLK LOK 





1/20W 
PCIE CLK100M TBT N 
PCIE CLK100M TBT P 


PCH CLKROQ7_L_ GPIO46 


PCH CLK33M PCIIN 








CLKOUT_PCIE_N7 CLKIN_33MHZLOOPBACK| 
CLKOUT_PCIE_P7 





XTAL25_IN 
XTAL25_OUT 


o SYSCLK_ CLK25M SB R NNN; SYSCLK CLK25M SB gq is v0 








= 
> 
em 
> 
= 
at: 
> 
=i 
- 
=p- 
a 
on 
=p 
a 
oa 
> 
ca 
> 


of #F FF OF 


PCIECLKRQ7*/GP1046 
(ITPU-RSMRST#) 


PP3V3_ SUS 
PP3V3_ SO 





(IPD-PWROK) CLKOUTFLEX0/GP1064 NC_ PCH GPIO64 CLKOUTFLEXO 
NC_ITPXDP_ CLK100MN CLKOUT_ITPXDP_N (IPD-PWROK) CLKOUTFLEX1/GP1065 NC_PCH GPTO65_ CLKOUTFLEX1 
PCH SPKR NC_ITPXDP CLK100MP CLKOUT_ITPXDP_P (IPD-PWROK) CLKOUTFLEX2/GPIO066 NC_PCH GPIO66 CLKOUTFLEX2_ ., 
1T720W 201 pp TBT SEL (IPD-PWROK) CLKOUTFLEX3/GPIO67 NC_PCH GPTO67_CLKOUTFLEX3 | «; 
PP1V5_SO 
nie Oe 20) PCH SATALED L 3488 
1720W 201 ICLK_IREF 
DP AUXCH ISOL L 1° ©oT} LPC CLK33M SMC _R CLKOUT_33MHZ0 (IPD-PWROK) 
2/206, 201 xpDP_DC1 SATARDRVR_EN » @R-NC LPC CLK33M LPCPLUS R CLKOUT_33MHZ1 (IPD-PWROK) TP19 
1720W 201 LPC _ CLK33M DPMUX UC _R CLKOUT_33MHZ2 (IPD-PWROK) TP18 
» NC_PCI_CLK33M OUT3 CLKOUT_33MHZ3 (IPD-PWROK) PPi1V5_ SO 13.15 17 19 52 64 67 81 
XDP_DD2_ENETSD CLKRE L = 
T720W 201 Ap CLKREQ_L yet » OUy PCH CLK33M PCTOUT CLKOUT_33MHZ4 (IPD-PWROK) DIFFCLK_BIASREF PCH DIFFCLK BIASREF . 


7208 a CAMERA _CLKREQ_L PLACE NEARTU EEO. ANS 202; amin SYNC_MASTER=J15 REFERENCE, SYNC_DATE=12/18/201] 
u TBT _CLKREQ L 


ate aE “PCH RTC/HDA/JTAG/SATA/CLK 


L 
1/20W 201 DEG CLKREQ L EE ATT = 
1720W 201 

PCH CLKRO7 L GPIO46 < H_NUM> 
1720W ZOL 2 C3 Apple Inc. : ii _NU 

ENET CLKREO L © pe 
T/208 201 PCH PEGCLKROB L GPIO56 <E4LABEL> 
1720 201 NOTICE OF PROPRIETARY PROPERTY: [fe=™t 


ENET MEDIA SENSE _RDIV ag THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
53 1720W 201 PROPRIETARY PROPERTY OF APPLE INC. 


+ . . THE POSESSOR AGREES TO THE FOLLOWING: 
Connect to ENET_MEDIA_SENSE via alias if HDA 3.3V. PO MATNEATNSTHTS DOCUMENTS TNCONEADENGE 


Connect to ENET_MEDIA_ SENSE via 12K R if HDA = 1.5V. NOT TO REPRODUCE OR COPY IT 


If HDA = SO, must also ensure that signal cannot be high in S3. NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 
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SSD _CLKREQ L rey : 





1720W 201 












































IB fro de de Je fe fe Je 
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MI PSPS Fee ES SISOS pS [Wl NNN 
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10K 


am 


S $8 SSS35258 35 $85 


no 











PP3V3_ S5 


11 


PP3V3 SUY 


PP1V5_ SO 





— 





OMIT_TABLE 
U1100 





DMI_RXNO FDI_RXNO 





LYNXPOINT 


DMI_RXN1 FDI_RXN1 





MOBILE 


DMI_RXN2 FCBGA 





FDI_RXPO 
DMI_RXN3 





(4 OF 11) FDI_RXP1 


DMI_RXPO 





DMI_RXP1 





DMI_RXP2 





DMI_RXP3 





DMI_TXNO 





DMI_TXN1 





DMI_TXN2 





DMI_TXN3 





DMI_TXPO FDI_CSYNC 





FDI CSYNC 





DMI_TXP1 FDI_INT 





FDI INT 





DMI_TXP2 





DMI_TXP3 





DMI_IREF FDI_IREF 





R1200* 


PLACE_NEAR=U1100.AY17:12.7mm 





PCH DMI RCOMP 


PP1V5 SO 


a1 12 





———————_ 








TP12 TP17 
TP7 TP13 


DMI_RCOMP FDI_RCOMP 





PCH SUSACK L 





SMC_SUSACK:NO 





R1205°* 


R1286° 
0 


NO STUFF 


R1287* 
10K 10K 


5% 5% 


PM SYSRST_L 





PM PCH SYS _ PWROK 


R1210° 
7.5K 


PLACE_NEAR=U1100.AR44:12.7min. 
PCH FDI RCOMP 














SUSACK* (IPU) 


DSWVRMEN| 


PCH DSWVRMEN 


PPVRTC_G3H 


*R1215 





SYS_RESET* 
DPWROK| 


PM DSW _PWRGD 





SYS_PWROK 





PM PCH PWROK 


WAKE* 
(IPD-DeepSx) 
PWROK 





PCH PWROK 


CLKRUN* 
APWROK 





MEM _ PWRGD 


SUS_STAT*/GPIO61 


PCIE WAKE L CIN] 2 29 35 





PM CLKRUN_L 





LPC PWRDWN_ L 





SYSTEM POWER 
MANAGEMENT 





RSMRST_L 





PCH SUSWARN_ L 


DRAMPWROK 
(OD) SUSCLK/GPT062 


PM _CLK32K SUSCLK R 





(IPU-RSMRST#) 
SLP_S5*/GPIO63 


RSMRST* 


PM _SLP_S5 L 





SUSWARN* / SUSPWRNACK/GP 1030 





1/20W 1/20W 
ME ME 


2015 2015 











PM PWRBTN L 





SMC ADAPTER EN 


SLP_s4* 


PWRBIN* (IPU) 


SLP_S3* 
ACPRESENT/GPIO31 





PM BATLOW L 


(IPD—-DeepSx) 
BATLOW* /GPIO72 


SLP_A* 














PP3V3_ SO 





RI 


L239 


3.0K 


i 


TP PCH SLP SO L 


SLP_sUS* 


PMSYNCH| 


PM _SLP_ S4 


37 40 67 81 86 








L 
PM _SLP_S3 L 0 a6 
A 


TP PM SLP L 





PM SLP_ SUS _ L 





PM SYNC 





TP21 





TP PCH SLP WLAN L 


eeeecaeetreheeessd 


SLP_LAN* 
SLP_WLAN*/GP1029 





VGA DAC Disabled per SB 


DG v1.0 (Table 12-18). 











OMIT_TABLE 


TP PCH SLP LAN L 














NC _ EDP IG BKL PWM 





EDP IG BKL ON 





EDP IG PANEL PWR 





PCI_INTA 





PCI_INTB 





PCI_INTC 








PCI INTD 





PM PWRBTN_ L 





RI 


1240 


10K 


fe 


201 


PM BATLOW L 





RI 


10K 


tv 


201 


PM CLKRUN_ L 





RI 


10K 


201 


ENET LOW PWR PCH 





RI 


100K 


201 


AUD _IPHS SWITCH EN PCH 





RI 


10K 


oe (oe od 
Nn ro |r 


201 


BT PWRRST L 





RI 


10K 


mn 
ho 


201 


SDCONN OC L 





$ S85 555 


MF 


201 


NO STUFF Redundant to 


pull-up on audio page 
AUD _IP_ PERIPHERAL DET 





100K 
Wee 


10K 1 1720W MEF 


201 


TBT PWR REQ L 








5% 1/720W MF 


201 


NO STUFF Redundant to 


10K 


ho 


pull-up on audio page 
AUD _I2C INT L 








1720W 
1K 


is 


to 


PCIE WAKE L 





1/20W 
100K 


PM_SLP_S3 





100K 1/20W 


PM _SLP_S4 





100K 1/20W 


PM SLP_S5 





100K 1/20W 


PM SLP_ SUS L 





1720W 
100K 


ho 
is 


EDP _ IG BKL ON 











100K 1/20W 


wv 
Vs 


EDP IG PANEL PWR 








s5 S853 8 


1/20W 


ENET LOW PWR PCH 





AUD _IPHS SWITCH EN PCH 





BT PWRRST _ L 





TP_ PCH STRP_BBS1 





TP PCH STRP_ EST L 





PCH STRP_TOPBLK SWP_L 


eee 844 8458 FF F 








U1100 
LYNXPOINT 
MOBILE 
FCBGA 
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VGA_BLUE 
VGA_GREEN 
VGA_RED 
DDPB_CTRLCLK| 


DDPB_CTRLDAT. 
(IPD-PLTRST#) 


DDPC_CTRLCLK| 


DDPC_CTRLDAT. 
(IPD-PLTRST#) 


DDPD_CTRLCLK| 


DDPD_CTRLDAT. 
(IPD-PLTRST#) 


VGA_DDC_CLK 
VGA_DDC_DATA 


VGA_HSYNC 
VGA_VSYNC 


DAC_IREF 
VGA_IRIN DDPB_AUXN| 
DDPC_AUXN| 


DDPD_AUXN| 


DISPLAY 


EDP_BKLTCTL 
DDPB_AUXP| 
DDPC_AUXP| 
DDPD_AUXP| 


EDP_BKLTEN 


EDP_VDDEN 


DDPB_HPD 


DDPC_HPD 
DDPD_HPD 


PIRQA* 
PIROB* 
PIROC* 
PIRQD* 





PIRQE*/GPIO2 
PIROF*/GPIO3 
PIROQG*/GPIO4 
PIRQH*/GPIO5| 


GPIO50 
GPIO52 
GPIO54 


GPIO51 
GPIOS53 
GPIO55 


(IPU) PME* 


PLTRST* 
(IPU-PWROK&PCIRST#) 


eee eeeeseett & 


DPA IG DDC CLK 





DPA IG DDC DATA 





DPB IG DDC CLK 





DPB IG DDC DATA 





TP DP IG D DDC CLK 





TP DP IG D DDC DATA 





DPA IG AUX CH N 





DPB IG AUX CH N 





NC_ DP IG D AUXCHN 





DPA IG AUX CH P 





DPB IG AUX CH P 





NC_ DP IG D AUXCHP 





DP_TBTSNKO HPD IG 





DP_TBTSNK1 HPD IG 





TP DP IG D HPD 





SDCONN OC L 





AUD _ IP PERIPHERAL DET 





TBT PWR _REQ L 





AUD _I2C INT L CIN] 2% 





NC _ PCT PME L 





eeeeeee eee TE TTT Tete de 


PLT RESET L [OUT 2° 20 21 26 
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on 
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Wine Noreen 


SYNC_DATE=12/18/2014 


“ PCH DMI/FDI/PM/GFX/PCI 


SCH_NUM> 





E4LAB 





EL> 











OMIT_TABLE USB Port Assignments: 


u1100 usB2No USB _EXTA_N 


LYNXPOINT ee USB _EXTA P ; Ext A (LS/FS/HS) 
MOBILE 


EGaGh. USB2N1 NC_USB_EXTCN 
(o2QR Et) USB2P1 NC_USB_EXTCP 

















Ext C (LS/FS/HS) 





USB3 Port Assignments: 





PERN1_USB3RN3 USB2N2 NC_USB_ SDN 
PERP1_USB3RP3 USB2P2 NC_USB_ SDP 


PETN1_USB3TN3 USB2N3 NC_USB_ WLANN 
PETP1_USB3TP3 USB2P3 NC USB WLANP 








Reserved: SD (HS) 








Unused 








Reserved: WiFi (HS) 








USB2N4 NC_USB_ 4N ; 
AP Unused 





PCIe/USB3 Port Assignments: 





PERN2_USB3RN4 USB2P4 NC_USB 
PERP2_USB3RP4 aenone NC_USB PSOCN 
PETN2_USB3TN4 USB2P5 NC_USB_PSOCP 
PETP2_USB3TP4 











SD Card Reader 
(& Ethernet if combo) 





Reserved: PSOC (Legacy Trackpad) 











USB2N6 NC_USB_6N 
USB2P6 NC_USB_ 6P 





PCIe Port Assignments: Unused 











USB2N7 NC_USB_7N 
USB2P7 NC_USB_7P 





Unused 








N 
P 





USB2N8 USB_EXTB_ N 
USB2P8 USB_EXTB_ P 





Ext B (LS/FS/HS) 








USB2N9 NC _USB_ EXTDN 
USB2P9 NC _USB_ EXTDP 





D2R 
D2R 


Ext D (LS/FS/HS) 











USB2N10 TP USB CAMERAN 
USB2P10 TP USB CAMERAP 





R2D N 
R2D a5 


Reserved: Camera 











USB2N11 USB BT N 
USB2P11 USB_ BT P 





BT 





D2RN<0> 
SSD (Gumstick) D2RP<0> 
Lane 20 R2D_CN<0> 


(PCIe-only) : R2D_CP<0> 
Or PCIe switch TBT/SSD 





USB2N12 NC_USB_ IRN 
USB2P12 NC_USB_IRP 








IR 








USB2N13 USB _ TPAD N 
USB2P13 USB TPAD P . Trackpad 
(IPD) 


USB3 Port Assignments: 














D2RN<1> 
SSD (Gumstick) D2RP<1> 
Tan R2D_CN<1> 


(PCIe-only) ; R2D CP<1> 
Or PCIe switch TBT/SSD 








USB3RN1 USB3_ EXTA D2R 
USB3RP1 USB3_ EXTA D2R 
USB3TN1 USB3_ EXTA R2D 
USB3TP1 USB3 EXTA R2D 











Ext A (SS) 














USB3RN2 USB3 EXTB D2R 
USB3RP2 USB3_ EXTB D2R 
USB3TN2 USB3_ EXTB R2D 
USB3TP2 USB3_ EXTB R2D 





D2RN<2> 
SSD (Gumstick) D2RP<2> 
pane: 2 R2D_CN<2> 


(PCIe-only) R2D_ CP<2> 
Or PCIe switch if TBT/SSD 








Ext B (SS) 














USB3RN5 NC_USB3_ EXTC 
USB3RP5 NC_USB3_ EXTC 
USB3TN5 NC_USB3_ EXTC 
USB3TP5 NC_USB3_ EXTC 











Ext C (SS) 





D2RN<3> 
SSD (Gumstick) D2RP<3> 
Eane..2 R2D CN<3> 


(PCIe-only) R2D CP<3> 
Or PCIe switch i TBT/SSD 











USB3RN6 NC_USB3_ EXTD 
USB3RP6 NC_USB3_ EXTD 
USB3TN6 NC _USB3 EXTD 
USB3TP6 NC_USB3_ EXTD 











et os FF 48 FF 6G FH OH FH EE FF ES FF OS FF OS 


Ext D (SS) 











USBRBIAS* o PCH USB RBIAS 
USBRBIAS PLACE_NEAR=U1100.K24:11. 4mm 
*R1370 
TP24 22.6 
1% 
TP23 1/20W 
ME 
1, _PP1V5_SO 2201 
x OC0*/GPIO59 USB _ EXTA OC _L 
OC1*/GPIO40 USB_EXTC OC L 
1 PCIE_IREF 0c2*/GPIO41 SSD PWR _ EN 
Se 0C3*/GPIO42 CAMERA PWR_EN 
: TP11 0c4*/GP1043 USB_EXTB_OC_L 
ae TP6 OC5*/GPIO9 USB_EXTD OC L 
fe PLACE_NEAR=U1100.BD29:12.7mm OCc6*/GPIO10 SD _PWR_EN o> 
PCH PCIE RCOMP PCIE_RCOMP oc7*/GPIO14 SDCONN STATE CHANGE L gy 





@4 81 67 64 52.19 17 15 12 





























1% 
1/20W 
ME 




















Pheeeeee 











OMIT_TABLE 


U1100 SMBALERT*/GPIO11 PCH SMBALERT L 13 
LYNXPOINT 
MOBILE SMBCLK SMBUS PCH CLK [OUT 22 43 s2 85 86 92 
FCBGA SMBDATA| SMBUS PCH DATA ie 43 81 85 86 91 

(3 OF 11) <> 





LPC_AD_ R<0O> 
LPC AD R<1> 
LPC_AD_ R<2> 
LPC_AD_ R<3> 























LPC FRAME RL 


, NC _ LPC DREQO L 
013 OT TBT PWR_EN PCH 


SMLOALERT*/GP 1060 PCH SMLOALERT L 








LDRQO* (IPU) SMLOCLE| SML_ PCH 0 CLK 


LDRQ1*/GPI023 SMLODATA| SML_ PCH 0 DATA 
(IPU-LDRO1#?) 


SERIRQ 














PP3V3_SUS 

PP3V3_ SUS 

PP3V3_S3 
PP3V3_S3RSO CAMERA 
PP3V3 SO 








14st tt] 


° LPC_SERIRQ 
“D> SML1ALERT* /PCHHOT*/GPIO74 PCH SMLIALERT L 











SML1CLK/GPIO58 SML_ PCH 1 CLK 
SML1DATA/GPIO75 SML_ PCH 1 DATA 

















SPI CLK R SPI_CLK 





L350 7 SERIROQ 
L351 PWR _EN PCH 


1360 DAO USB EXTA OC 
: DA1 USB _EXTC_ OC 
PWR_EN . SPI _MOSI R 
CAMERA PWR EN PCH 
XDP_DBO USB EXTB OC 
XDP_DB1 USB _EXTD_ OC 7 SPI_I0<2> 
SD PWR EN 
XDP_DB3 SDCONN STATE CHANGE L 


(IPU/IPD) CL_CLK| NC _ CLINK CLK 








SPI_ CSO RL SPI_CSO* (IPU) 





(IPU/IPD) CL_DATA| NC_CLINK DATA ad 








TP SPI CS1 L SPI_CS1* (IPU) 





CL_RST* NC _CLINK RESET L_;, 











TP SPI CS2 L SPI_CS2* (IPU) 

















|W 
IOVJOY 
\) ae 








SPI_MOSI (IPD) #2 SYNC_MASTER=J15 REFERENCE SYNC_DATE=12/18/2014 


SPI_MISO (IPU) TP2 PCH PCI-E/USB 


TP4 








SPI MISO 











Ravine NoMern 


SPI_I02 (IPU) ‘apa 
SPI_IO3 (IPU) TD_IREF PCH TD IREF C3 Apple Inc. SSCHONUM2 
© 














SPI_TO<3> 














Ti teres 


REVTslON 


E4LAB 





























SPI _I0<2> 1 
SPI_I0<3> R1380 NOTICE OF PROPRIETARY PROPERTY: 








THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
PCH SMBALERT L THE POSESSOR AGREES TO THE FOLLOWING: 


PCH SMLOALERT L 2? TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
PCH SMLIALERT L NOT TO REPRODUCE OR COPY IT 

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 
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IONENLT JOO JOYOYININJoy 


IOPSIW IWIN [ON IJO}oo 











Pull-up/down on chipset support page 
Falcon Ridge: TBT_CIO_PLUG_EVENT_L, 
Cactus Ridge: TBT_CIO_PLUG_EVENT, 


PP3V3 


(depends on TBT controller) 


requires pull-up (SO), no isolation necessary. 


requires pull-down & isolation. 


SO 








RAMCFG1:H 


. 
RAMCFG2 :H RAMCFG3:H 


TBT CIO PLUG EVENT L 


OMIT_TABLE 








FW PME L 





DPMUX UC IRQ 





SMC _ RUNTIME SCI L 





XDP_FCO HDD PWR_EN 





WOL_ EN 





MEM VDD _ SEL 1V5_L 





XDP_DDO SSD PCIE SEL L 





LPCPLUS GPTO 





JTAG TBT TMS PCH 





TBT_ GO2SX BIDIR 





SMC WAKE SCI L 





ISOLATE CPU MEM L 





TBT POC RESET L 





XDP_FC1 GPU _ GOOD 





XDP_DC2 ODD PWR_EN_ L 





XDP_DC3_ JTAG ISP TCK 





JTAG ISP TDO 





JTAG ISP TDI 





FW PWR_EN_ PCH 





XDP_DD1 MLB RAMCFG1 








SPTROM USE MLB 





MLB _RAMCFG3 





o MLB _RAMCFG2 











SD _ SEL PCIE L USB H 





o MLB _RAMCFGO 


$¢eeseeeeseeeteteteseete tesed 








BOM GROUP 


BOM OPTIONS 





RAMCFG_SLOT 








RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:H 











Systems with no chip-down memory 


should pull all 4 RAMCFG GPIOs high. 


Systems with chip-down memory should add pull-downs on another page and set straps per software. 


PP3V3_ S5 
PP3V3_ SUS 111213151 
PP3V3_ SO 29392 18 2 


213141 
445 46 4 





19 
a4 








NOTE: GPIOO pull-up/down on project-specific 


FW PME L 





5% 1720W 


ME 201 ppmux UC _IRO 





5% 1/20W 


MF 201 ~sMC_RUNTIME SCI L 





1/720W 


MF 201 WOL EN 





1/720W 


MF 201 MEM VDD SEL 1V5 L 





1/720W 


ME 202 _xpP DDO SSD PCIE SEL L 





1/720W 


Mr 201 LPCPLUS GPIO 





1/20W 


MF 201 STAG TBT TMS PCH 





1/720W 


ME 201 TBT _GO2SX BIDIR 





1/720W 





MF 201 SMC WAKE SCI L 





1/720W 


MF 201 _xDP DC2 ODD PWR EN L 





1/720W 


ME 201 STAG ISP TCK 





1/720W 


MF 201 STAG ISP TDO 





1/20W 


Mr 01" STAG ISP. TDI 





1/720W 


ME 201 PW PWR EN PCH 





SESS SS) SSS SSIS) pS pS 
JOICO}O|CO}F|JOHONOF FEO|O|COO|\O|F 00 


1/20W 





TR Te Je Joo te Je JR |e fe fro fe Te IB fo fe 
No Joo Joo Jro Je Je ]ro Jr Je Jo Je Jo Jr Jo Jk J 


IWS IO WIO|FININIO|OMOPS |oy FIT 


MF 


201 


SPIROM USE MLB - 





1720W 


s SSSSSSSSSSSESESS 


Z 
3° 





L450 10K 


ME 


201 


IO70 pull-up/down on project-specific page 


PCH A20GATE 14 





1/720W 











BIR 


L455 10K 


ME 


201 


PCH RCIN L 





$s 


1720W 





ME 


201 








U1100 
* 
BMBUSY*/GPIOO T 


MOBILE 
FCBGA 


TACH1/GPIO1 


TACH2/GPIO6 (6 OF 11) 


TACH3/GPIO7 
GPIO8 (IPU-RSMRST#) 


LAN_PHY_PWR_CTRL/GPIO12 
TP14 
GPIO15 
SATA4GP/GPTO16 
(IPU-Boot /SATA4GP?) 
TACHO/GPIO17 


(IPD) PECI 


RCIN* 
SCLOCK/GPIO22 


PROCPWRGD 
GPIO24 


CPU/MISC 


GPIO27 (IPU-DeepSx) THRMTRIP* 


GPI028 
PLTRST_PROC* 
GPIO34 
vss 
GPIO35/NMI* 
SATA2GP /GP 1036 
(IPD-PLTRST#) 
SATA3GP /GP1O037 
(IPD-PLTRST#) 
SLOAD/GPIO38 
SDATAOUTO/GP1039 
SDATAOUT1/GP1048 
SATASGP /GPIO049 
(IPU-Boot /SATASGP?) 
GPIO57 

TACH4/GP1068 


TACHS/GPIO69 











A20GATE 





PECI 


PP1v0O5_ SO 





BDW_SPRT 
*R1457 
1K 


R1470 43 1 


NO STUFF 





RCIN L 





PROCPWRGD 


R1440 _ 0 


2 CPU_PECI 
WN ET 
MP 201 


CPU_PWRGD 








SE 1/20W or a 
MF 0201 





pwe ii PM THRMTRIP L R 





> CPU_RESET L 











4 R1456 390 1 
CRW_SPRT™ 


2PM THRMTRIP L 
5% TZ20w 





PART NUMBER 


DESCRIPTION 


REFERENCE DES CRITICAL BOM OPTION 





117S0201 











RES,MF,1A MAX,0.0 OHM, 5%,0201,BLACK 


R1456 BDW_SPRT 
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Current data from LPT EDS 


PLACE_NEAR=R1550.1:2.54mm 
PPVOUT_S5_ PCH DCPSUSBYP 
Tam 


18 


7 


15 


14 


ro -PP1V0O5_SO 





VCC: 1.312 A Max; 


130mA Idle ac 


AA24 
AA26 
AD20 
AD22 
AD24 
AD26 
AD28 
AE18 
AE20 
AE22 
AE24 
AE26 
AG18 
AG20 
AG22 
AG24 





OMIT_TABLE 








PLACE_NEAR=U1100.U14:2.54mm 


PPVOUT_S5 PCH DCPSUSBYP_R ul4 





MIN_LINE_WIDTH=0.2 
MIN_NECK. WIDTH=0 .2 mm 


C15501 VOLTAGE=T.05 


(doc #486708, 





Rev 1.0). 


18 


18 


18 


17 


7 


1a 17 


7 


15 


15 


15 


15 


14 


14 


14 


14 


MIN_LINE WIDTH=0.2 mm 
MIN_NECK WIDTH=0.2 mm 
VOLTAGE=T.05V 


1 PP1V05_SO 


Powered in DeepSx 





VCCASW: 670mA Max, 


34mA Idle 











a -PP3V3_SUS 
8 


“ VCCSUS3_3: 


PP1v0O5_ SO 


261mA Max, 


6mA Idle 








IDCPSUSBYP 


VCCASW 





U1100 
LYNXPOINT 
MOBILE 
FCBGA 
(7 OF 11) 
VCCADAC1_5 


vss 


VCCADACBG3_3 





P43 
|e 


M31 





VCCVRM| 


HVCMOS 


DCPSUS 


vccsus3_3 


DCPSUS3 


VCCVRMI 





VCCVRM| 


PCIE/DMI 


VCCVRM| 


VCCMPHY 


BB44 


CKPLUS_WAIVE=PwrTerm2Gnd 


VGA DAC Disabled per SB 


DG v1.0 


PP1V5_ SO 


(Table 12-18). 
Lees CKPLUS_WAIVE=PwrTerm2Gnd 


a1 12 








AN34 


VCCVRM: 183mA Max, 
PP1VO5_ SO 


68mA Idle 


ao 14 











AN35 





VCCIO: 3629mA Max, 


PP3V3_SO 


264mA Idle 





VCC3_3: 133mA Max, 








PP3V3 SUS 


a1 12 








VCCSUS3_3: 


PP1v0O5_ SO 


261mA Max, 


6mA Idle 


ao 14 








VCCIO: 3629mA 
PP1V5_ SO 


264mA Idle 


cry 











VCCVRM: 183mA 


PP1V5_SO 


68mA Idle 


an 








VCCVRM: 183mA 


PP1V5_SO 


68mA Idle 




















OMIT_TABLE 











??mA Max, 
PP3V3_ SO 


??mA Idle 





© VCC3_3: 133mA Max, 
PP1V05 SO 


3mA Idle 





VCCIO: 3629mA Max, 


PP1V5_SO 


264mA Idle 





VCCVRM: 183mA Max, 
PP1V05_SO PCH VCC 


68mA Idle 
CLK F 





??mA Max, 
PP1V0O5_SO 


??mA Idle 





VCCCLK: 306mA Max, 
PP3V3_ SO 


89mA Idle 





VCCCLK3_3: 


ro -PP1V0O5_SO 


55mA Max, 


1ilmA Idle 




















VCCCLK: 306mA Max, 


10 -PP1VO5_ SO 








10 -PP1VO5_ SO 





VCCCLK: 306mA Max, 














vCCSUS3_3 


vss 


VCCUSBPLL 


vcc3_3 


DCPSUS2 


VCCVRM 


VCCCLK 


VCCCLK3_3 


VCCCLK 








U1100 
LYNXPOINT 
MOBILE 
FCBGA 
(8 OF 11) 


vecsus3_3( 


VCCDSW3_3 


DCPSST 


GPIO/LPC 


vees.sf 


VCCSUSHDA| 


VCCSUS3_3 


VCCRTC 


peprtc( 


v_PpRoc_io( 


VCCSPI 


CLK/MISC 


vec( 


vecasy{ 


VCCVRM| 


vec3_3( 





VCCVRM: 183mA 


PP3V3_ SUS 











VCCSUS3_3: 


PP3V3_S5 


261mA Max, 


a1 1213 14 
aa 


6mA Idle 


12 14 17 18 19 21 31 





15 mA Max, 


1imA Idle 


64 66 67 82 84 85 86 


BYPASS=U1100.AA14:: 





PPVOUT_SO PCH DCPSST 
2 mm 


MIN_LINE WIDTH 
MIN_NECK WIDTH 
VOLTAGE=T.05V 


PP3V3_ SO 


22 mm 








VCC3_3: 





133mA Max, 


PP1Vv05_SO 


3mA Idle 


10 





VCCIO: 3629mA Max, 


PP1V5_SO 


264mA Idle 





1OmA Max, 


PP3V3_ SUS 


1imA Idle 


a1 12 





VCCSUS3_3: 


261mA Max, 


6mA Idle 





PPVRTC G3H 








6uA Max (3.0V, 


PPVOUT_SO PCH DCPRTC 


room temperature) 


BYPASS=U1100.P14:: 





MIN_LINE WIDTH=0.2 mm 
MIN_NECK WIDTH=0.2 mm 
VOLTAGE=T.05V 


PP1v0O5_SO 


10 14 15 17 18 41 62 











4mA Max, 2mA Idle 


PP3V3_ SUS 





22mA Max, 


NOTE: Pin 
PP3V3_S0O 


1imA Idle 


41 12 13 14 15 17 50 
a4 


mame is VCC but really is 3. 


66 67 68 69 @2 @: 





??mA Max, 


PP1v0O5_ SO 


??mA Idle 


44 45 46 47 4 





VCCASW: 670mA Max, 
PP1V0O5_ SO 





VCCASW: 670mA Max, 


PP1V5_SO 


1 





VCCVRM: 
PP3V3_ SO 


183mA Max, 


68mA Idle 











VCC3_3: 133mA Max, 





3 84 
i222 13 14 15 17 9 2 
8 49 


C1533: 
0.1UF 


C1532: HEU531 
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OMIT_TABLE 


U1100 
LYNXPOINT 
MOBILE 
FCBGA 
(10 OF 11) 
vss 




















OMIT_TABLE 


U1100 
LYNXPOINT 
MOBILE 
FCBGA 
(11 OF 11) 
vss 





SYNC_MASTER=J15 REFERENCE SYNC _DATE=12/18/201q4 


- PCH Grounds 
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Current data from LPT EDS 


PCH VCCDSW3_3 BYPASS 


(PCH 3.3V DSW PWR) 
PP3V3_S5 





61 33 22 31 21 19 18 15 1 
36 86 85 a4 82 67 





BYPASS=U1100.A16::6.35mm 


PCH VCCSPI BYPASS 
(PCH 3.3V SPI PWR) 
PP3V3_ SUS 





2 


BYPASS=U1100.AD12: :6.35mm 





PCH VCCSUS3_3 BYPASS 
(PCH 3.3V SUSPEND PWR) 
PP3V3_ SUS 





BYPASS=U1100.R20::6.35mm 


PCH VCCSUS3_3 BYPASS 
(PCH 3.3V SUSPEND USB PWR) 
PP3V3_ SUS 





BYPASS=U1100.R26::6.35mm 
PCH VCCSUS3_3 BYPASS 
(PCH 3.3V SUSPEND RTC PWR) 
PP3V3_ SUS 





mm 


|| 


BYPASS=U1100.K8::6. 


3 





PCH VCCSUSHDA BYPASS 


(PCH 3.3V/1.5V HDA PWR) 
PP1V5_ SO 





NE<oe't] OQ 
vyte 


OBO! 


BYPASS=U1100.A26::6.35mm 





(doc #486708, Rev 1.0). 


PCH VCCCLK3_3 BYPASS 
(PCH 3.3V CLK PWR) 
§§ 3 _PP3V3_S0 


3 
iG 
































BYPASS=U1100.L26:: 
BYPAS 100.L29::6.35mm 
BYPASS=U1100 .M29: :6.35: 
BYPASS=U1100.U32:: 


PCH VCC3_3 BYPASS 
(PCH 3.3V HVCMOS PWR) 
«$350 8 8 GG fe PP3V3_ so 


52 51 49 48 47 46 43 44 43 
96 





BYPASS=U1100.R30:: 





PCH VCC3_3 BYPASS 
(PCH 3.3V GPIO/LPC PWR) 
aa 85 36 $3 $3 $3 $2 $3 £8 32 PP3V3 SO 


52 51 49 48 47 46 43 44 43 
96 





BYPASS=U1100.AE14::6.35mm 


PCH VCC3_3 BYPASS 
(PCH 3.3V USB2 PWR) 
u $30 8 GG ff _PP3V3_ sO 


52 51 49 48 47 46 43 44 43 
96 





BYPASS=U1100.L24::6.35mm 


PCH VCC3_3 BYPASS 
(PCH 3.3V THERMAL PWR) 
4 $350 8 GG fe PP3V3_ so 


52 51 49 48 47 46 43 44 43 
96 





BYPASS=U1100.AK30: :6.35mm 


PCH VCC BYPASS 
(PCH 3.3V FUSE PWR) 
u $80 8 GG ff _PP3V3_ so 


52 51 49 48 47 46 43 44 43 
96 





BYPASS=U1100.P18::6.35mm 





PCH VCCVRM BYPASS 
(PCH 1.5V VCCVRM PWR) 
PP1V5_SO 

“183mA Max, 
PP1V5 SO 
PP1V5 SO 
PP1V5 SO 
PP1V5 SO 
PP1V5 SO 
PP1V5 SO 
PP1V5 SO 





68mA Idle 


























BYPASS=U1100.AF34::12.7mm 


a6 84 67 62 411 


a6 84 67 62 41 


a6 84 67 62 41 


a6 24 67 62 


26 84 67 62 41 


a6 84 67 62 41 


a6 84 67 62 41 


1a 17 


1a 17 


1a 17 


1a 17 


1817 


15 


15 


15 


15 


15 


15 


14 


14 


14 


14 


14 


14 


10 


10 


10 


10 


10 


10 


10 


PCH VCCASW BYPASS 

(PCH 1.05V ME CORE PWR) 
PP1v05_SO 
670mA Max, 





34mA Idle 





C175 


QD 
o 
Q 
R 
ie 
N 








Fs 








22 
6 


N 
OKaRR 


Bor o. 


U 

Q 
+o 
60 


OK ORR 
uO 
a~ 


BO 0, 
OW Wor 


X5R-CERM: 

















PLACE NEAR-U1100 ,V20:2 54mm ba 


PLACE_NEAR=U1100.V2 54mm 
PLACE_NEAR=U1100.V20:2.54mm 


i 1 
PCH vec Bypass Not documented in EDS! 


(PCH 1.05V CORE PWR) 
PP1Vv0O5_SO 


loo} 





CRITICAL 





Q 




















OKoRH 
Bor O, 




















BYPASS=U1100.AG1 
BYPASS=U1100 


PCH VCCIO BYPASS 
(PCH 1.05V PCIe/DMI/SATA/USB3 PWR) 
PP1V0O5_SO 





CRITICAL 





Q 


Q 
= 
Q 
= 


CRITICAL 


"]O) 
od 























N 
OKO 

















Okan 
Bor O, 
OWWee" 
OKoRH 
Bor O, 
OWWee" 





iio) 
a~ 








BYPASS=U1100.AK1 
BYPASS=U1 
00.AK22::6.35mm 
BYPASS=U1100 .AK202:6- 
PCH VCCUSBPLL BYPASS 
(PCH 1.05V USB2 PLL PWR) 


PP1v0O5_ SO 





Q 
Bh 
NJ 
J 


[o) 
CG 
Saesek]O 


wo BX 


BYPASS=U1100.U35::6. 


a 


PCH VCCIO BYPASS 
(PCH 1.05V FDI PWR) 
PP1v0O5_SO 





BYPASS=U1100.AN34: :6.35mm 
PCH VCCIO BYPASS 
(PCH 1.05V USB2 PWR) 
PP1v0O5_ SO 





CRITICAL 


Q 
on 
ee 
cx 
ces 

S 








= 


REIN: 
OWS! 
NE <oe! 


X7R-C. 
0 





q__ 
BYPASS=U1100.U30::6.35mm 





PCH V_PROC_IO BYPASS 
(PCH 1.05V CPU I/F PWR) 
PP1Vv0O5_SO 





Bb 








N 








BYPASS=U1100.AJ12::12.7mm 
BYPASS=U1100.AJ12: :6.35mm 
BYPASS=U1100.AJ12::6.35mm 





PP1V0O5_ SO 
??mA Max, 








??mA Idle 


Tle 2 


86 @4 67 62 41 18 17 


86 @4 67 62 41 18 17 


86 84 67 62 41 18 17 


86 @4 67 62 41 18 17 


4.7UH 


PP1V0O5_ SO PCH VCC CLK R 


PCH VCCCLK BYPASS 


(PCH 1.05V SSC100 PWR) 
is 1110 -PP1V0O5_SO 














BYPASS=U1100.AE30: :6. 35mm 
BYPASS=U1100.AG30: :6.35mm 





PCH VCCCLK BYPASS 
(PCH 1.05V DIFFCLK PWR) 
is 1410 -PP1VO5_SO 








PCH VCCCLK BYPASS 
(PCH 1.05V DIFFCLK135 PWR) 
is 1110 -PP1V0O5_SO 





PCH VCCCLK BYPASS 
(PCH 1.05V SSC PWR) 
is 1410 -PP1VO5_SO 








CRITICAL 

OMIT_TABLE PCH CLK VCC BYPASS 
0 (PCH 1.05V CLK PLL PWR) 

-170MA-0.3210HM_ppivo5 SO PCH VCC CLK F ,, 


1 (YYY) 2 MIN_LINE WIDTH= 
+ 


0.2_MM 
@ MIN-NECK_WIDTH=0-075 MM 








MIN_LINE_WIDTH=0.2 
MIN_-NECK_WIDTH=0 -2 


VOLTAGE=T.05V 


MM 
MM 


VOLTAGE=T.05V 





PART NUMBER 


DESCRIPTION REFERENCE DES CRITICAL 


BOM OPTION 














11380022 








RES,FF,0 OHM, (0200HM MAX) , 2A, 0603 


L1790 























SYNC_MASTER=CLEAN X425 


- PCH DECOUPLING 
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REVTslON 


SYNC_DATE=10/30/2014 
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Extra BPM Testpoints wwoses_Ppvecro so cpu Merged (CPU/PCH) Micro2-XDP aaah Biebdiad Spas Ada .PBTVOS. 





CRITICAL NOTE: This is not the standard XDP pinout. 1820 XDP 
F XDP_BPM L<2> am i = TDO R S11 2 
‘op Sees GD TP1802 XDP_CONN Use with 921-0133 Adapter Flex to SO NEARED SOO ee VV 
XDP_BPM L<3>,~° ve 17 as 2420 _PP1VO5 SO J1800 support chipset debug. 
5 T XxDP 
™m TP1803 DF40RC—60DP-0.4V TCK R1823 51 2 1 
cP al 8 04 PLACE_NEAR=U0500.N54:28mm AVAVAV, 


62 7 ~\_61 














TP-P6 
< XDP BPM L<5> an ADE. 
™ TP1805 CPUPCH TRST R1824 oH 2n,/h 
TT 


rP1806 aii PLACE_NEAR=U0500.M53: 


[P1807 XDP_CPU_PREQ CPU_CFG<17> 
TP-P6 XDP_CPU_PRDY CPU_CFG<16> 


C 





























and TMS are terminated in CPU. 

















CPU_CFG<8> 
CPU_CFG<9> 


CPU_CFG<0> 
CPU_CFG<1> 


























CPU_CFG<10> 
CPU_CFG<11> 


CPU_CFG<2> 
CPU_CFG<3> 























CPU_CFG<19> 
CPU_CFG<18> 


XDP_BPM L<0> 
XDP_BPM L<1> 





























CPU_CFG<12> 
CPU_CFG<13> 


CPU_CFG<4> 
CPU_CFG<5> 


























OBSD CPU_CFG<14> 
OBSD CPU_CFG<15> 











CPU_CFG<6> OBSD 
XDP 


R1800 1K i 2 CPU_CFG<7> OBSD 
PEACE_NEAR=U0500.F50:2.54mm~ ~VVV——3¢ 
XDP XDP_CPU_VCCST_ PWRGD PWRGD/HOOKO 


PM PWRBTN L R1802 0 LAAA/2 XDP CPU PWRBTN L HOOK1 
PLACE_NEAR=U5000.33:2.54mm 5% 1/20W MF 0201 VCC _OBS AB 














e914 6 EIN CPU_PWRGD 








ITPCLK/HOOK4 xNC 

ITPCLK#/HOOKS Xx NC 

vcc_OBS_cCD XDP 

RESET#/HOOK6 XDP_CPURST _L R1805 1k LAA\/2 PLT RESET L 
DBR#/HOOK7 ¢_XDP_DBRESET L [ED «9 PLACE, NEAR-U0500-AG7:2.54mm 
NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page 

TDO > XDP_PCH TDO 

TRSTn XDP_TRST L 
TDI . XDP_PCH TDI 
TMs XDP_PCH TMS 
XDP_PRESENT# 
XD CRITICAL 


184 
i. 730 1 DMNSLD L849 
10% XDP SOTS63 


poy 8S0847 GERM-xOR a VER 5 


sy A XDP_CPU_TDO CIN] « 22 8 2 








91 40 12 OT} 











XDP : QO CPU PWR DEBUG 
PM PCH SYS PWROK R1804 0 LVAZ XDP_ SYS PWROK 
5% 1/16W MF-LF 402 





DAL SAARGAR ROR CSESIRSOR GOES: 


[OO OM OM OM emeom eM Oem Omen omen On One men enone omen en en Ono enene) 
DODDODDDDADDADDDDVOADDDDAOVDIVODDNDO0000 





91 86 85 81 43 13, SMBUS PCH DATA 
Se SMBUS _ PCH CLK 
XDP_ PCH TCK 





91 @6 @5 @1 43 13 








XDP_CPU_ TCK 





seer ae ee TE Tt Tg da 














x 
i} 
ty 








CG 
NO 





OUIWS 
HD<oe! 
































PLACE_NEAR=J1800.51:26mm 

















tt 
CRITICAL 


1840 
DMN5L06VK-7 


SOT563 
XDP ver 5 


sf A 


XDP_CPU PRESENT L 

















4 XDP_CPUPCH TRST_L « is a6 es 
T MAKE_BASE=TRUE 


XDP_CPUPCH TRST L [OUD © 2 #6 








PLACE_NEAR=J1800.53:26mm 











Kt 
CRITICAL — 


1842 
DMNSLO6VK-7 
XDP Ver 5 
mia ay Bees Non-XDP Signals 


SHORT USB_EXTA OC _L CPU JTAG Isolation 274] CPU TDI 


SHORT NONE SSD PWR EN PLACE_NEAR=J1800.55:26mm 


tt 
SHORT ae CAMERA PWR EN PCH 7 4 G3 o8 sh 49 3649 PP SV 80 CRITICAL 
SHORT ee USB EXTB OC L Cay 2 PP3V3 $5 91842 
SHORT SD PWR EN 7 DMN5LO6VK-7 


NONE => SOT563 
SHORT oe SDCONN STATE CHANGE L yy 2 XDP ver 5 


SHORT DP _AUXCH ISOL L Dp 2 re *R1845 
E=TRUF ae XDP_DC1_ SATARDRVR_EN py. F vec oy AT] CPU TMS 
E=TRUE XDP_DC2 ODD PWR EN L poy anes ; PLACE_NEAR=J1800.57:28mm ‘ 
SHORT JTAG ISP TCK 020 SOT891 


SHORT 2 SSD _ PCIE SEL L 86 67 58 40 29 CED ALL SYS _ PWRGD A [3 


XDP_DD1 MLB RAMCFG1 E=TRUE XDP_DD1 MLB RAMCFG1 8 20 Nc es os PP1VOS SUS 
XDP_DD2_ ENETSD CLKREQ L E=TRUE XDP_DD2_ ENETSD CLKREO én] aaa 
XDP_DD3 AP CLKREO L SHORT 1 AP _ CLKREO L 


PCH/XDP Signals 


XDP_DAO USB EXTA OC L 

XDP_DA2 SSD _ PWR_EN 

XDP_DA3 CAMERA PWR_EN 

XDP_ DBO USB EXTB OC L 

XDP_DB2_ SD PWR_EN 

XDP_DB3_ SDCONN STATE CHANGE L 















































IM] JO]O[O]O}O\o 
NO Joys |Wjoyo 





XDP_DCO DP AUXCH ISOL L 
XDP_DC1_ SATARDRVR_EN 
XDP_DC2 ODD PWR_EN_ L 
XDP_DC3_ JTAG ISP TCK 
XDP_DDO SSD PCIE SEL L 



































COR FE [CO |O0|CO|CO}COJCO|CO 


pe aie a 
ln 
bb 








(ee) 
~] 
|OY 


y XDP_JTAG CPU ISOL L 



































XDP 
TDO R1860 51 2A 


PCH/XDP Signal Isolation Notes: PLACE_NEAR=U1100.AD3:28mm 











XDP 





‘Output’ non-XDP signals require pulls. : TDI R1861 51 2 i 
‘Output’ PCH/XDP signals require pulls. . PLACE_NEAR=U1100.AE2:26mm WN 
XDP 
R187x and R189x should be placed where 61 TMS R1862 51 2\\\A 
A : PLACE_NEAR=U1100.AD1:26mm 
Signal path needs to split between route XDP 
from PCH to J1850 and path to non-XDP : TCK R1866 51 2 7 
Signal destination (to minimize stub). PLACE_NEAR=U1100.AB3:26mm MN 














Unused PCH/XDP Signals 
XDP_DA1 USB EXTC OC L 





XDP_DB1 USB EXTD OC L 





SYNC MASTER=J15 MLB 
XDP_FCO HDD PWR_EN 





XDP_FC1 GPU _ GOOD 
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PCH Reset Button 


sun B ee PP3V3 SO 





eo us © (_-XDP_DBRESET L 2 PM SYSRST L 
OMIT 
*R1997 
0 


5% 
1/16w 
ME-LF 

2402 


SILK_PART=SYS RESET 





{OUD 22 10 86 91 


PCH PWROK Generation 


BYPASS=U1950: :5MM 
PP3V3_S0 PM PCH PWROK BO ae Hse VCCST (1.05V SO) PWRGD 
0. . PM PCH PWROK (ompsas ees 
MAKE _BASE=TRUE 
R1950' : NO STUFF WF: Do we need this? a 
i R1947'| |*R1948 “2B Riu PPSV3 85 PP1v05 SO CPU _vcCST 

0 0 BDW_SPRT 
3h of BDW -“SPRT BDW_SPRT |i, 
7ALVC2G08CT/$505 ees ue" CKPLUS_WAIVE=UNCONNECTED_PINS CRITICAL R19 3 @) 
a6 67 se 40 18 ALL SYS PWRGD 7 BORE os 2 1 e_T4LVE2G086T/S505 E U1930. Ee 

U195Q2 PM_ SO _PGOOD 5 ARUP IG 

iB «(08 


Ve 
A ME 
U1 9502 SYS _PWROK R PM PCH SYS PWROK poppy x2 12 40 6 91 0201 7201: 
oJ PLACE_NEAR=U1100.AD7: /MM 61 e6 19 12 PM PCH PWROK 4 CPU _VCCST PWRGD 


PP3V42_ G3H 


















































OD CPUVR_PGOOD 








4 B 














4 








CKPLUS_WAIVE=UNCONNECTED_PINS 














41 40 30 29 SMC_ DELAYED PWRGD 








NOTE: ALL_SYS_PWRGD must remain low until at 
least 5ms after all rails are valid. 





PCH 33MHz Clocks 
R1955 


an OD LPC _ CLK33M_ SMC_R LPC _ CLK33M_ SMC 


PLACE_NEAR=U1100.D44:6.35mm 





PCH CLK33M PCIOUT PCH CLK33M PCIIN 
+: CD PLACE_NEAR=U1100.A40:6. 35mm i D> 





PCH ME Disable Strap 


System RTC Power Source & 32kHz / 25MHz Clock Generator Fe ten Mee ere ES sate ae a ee ee 
Y 


This allows for full re-flashing of SPI ROM. 
SMC controls strap enable to allow in-field control of strap setting. 
Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage. 


VDDIO_25M_A: SB power rail for XTAL circuit. 
VDDIO_25M_B: Camera power rail for XTAL circuit. 
VDDIO_25M_C: Thunderbolt power rail for XTAL circuit. 


56 50 43 42 41 40 
a 


1» PP3V42_G3H 
'~ Coin-Cell: VBAT (300-ohm & 10uUF RC) 


. » -PP5V_SO 
No Coin-Cell: 3.42V G3Hot (no RC) 86 079 

NOTE: VDD_25M must be powered if any VDDIO_25M_x is powered. or oa, an PP3V3_85 1R1920 
Coin-Cell & G3Hot: 3.42V G3Hot 


Coin-Cell & No G3Hot: 3.3V S5 


No Coin-Cell: 3.3V S85 91920 
No bypass necessary DMNS5LO6VK-7 


GreenClk 25MHzZ Power 21 1° 18 17 PP3V3_S5 SOT563 @_SPI_ DESCRIPTOR OVERRIDE LS5V 
B4 62 67 66 64 61 VER 5 





a7 
6 84 6 














PP1V5_SO 
SB XTAL Power 81 67 64 52 19 17 PP1V5_SO @1 67 64 52 19 17 15 13 12 12 
Camera XTAL Power 35 PP1V2_ CAM XTALPCIEVDD 
TBT XTAL Power 2 PP3V3_TBTLC 











sf A 


VBAT and +V3.3A are ommsrQeg29 ‘RL 921 


internally ORed to 
NOTE: SLG3NB148A provides slow rising F; i create VDD_RTC_OUT. 
edge on 25MHZ_B when powered from C1920 C1922 


VER 3 
: ie U1900 +V3.3A should be first 
Tee VON DD IOs sea LCon. BIOS ra Le ee. : 1 2 SLG3NB148CV available ~3.3V power HDA _SDOUT R 
complicates VDD_25M power, forcing ; 5 ; 3 2 
f TOPN to reduce VBAT draw. IPD = 9-50k 
at least S4. Both issues to be CRITICAL 
SPI_ DESCRIPTOR OVERRIDE _ L 
addressed in upcoming part I'WIOE_25M_A 32.768K| 12 ay SYSCLK_ CLK32K_ RTC 
(SLG3NB148C). 'WIOE_25M_B 


IVIOE_25M_C 25M_Al ae 
25m_B| © a SYSCLK CLK25M CAMERA 23 
> 


9 SYSCLK_CLK25M_ x2 ANA SYSCLK _CLK25M_X2_ R SYSCLK CLK25M TBT f Chipset Support 
Bnitrenh NO STUFF Pe PPVRIC_G3H Gases ances 
1 
P-] R1906 RTC Power <SCH_NUM> 
snc YL995., 1M Apple Inc. 
SKNC 25 .000MHZ-20PPM-12PF-85C © 


SPI DESCRIPTOR OVERRIDE 





Se 
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SD Card Reader Support LCD HPD Inverter Platform Reset Connections 


PP3V3_S4 
(Pull-Up on CPU Page) 


Unbuffered 
[ DP IG A HPD L py; aia PLT RESET L ¢ SMC_LRESET L 
R2 0 4 1 MAKE _BASE=TRUE 

: 





R2040']Q2040 2 
eal BinvsL06vK-7 ; DP_INT IG HPD 1 ee 
20.40 gS woes _ oe eHggegay a 


DMN DEUS VIS | SMC_PME 


VER 5 























CRITICAL 
MC74VHC1G08 


SC70-HF 
0 
a2 41 40 28 OT} SMC_PME S4 DARK L 35) aN L qe HE L SSD _ RESET L 


# 
PP3V3 $3 *R2080 


1 0 ; 
RETICAL HDMI HPD pull-down C2080 ANN CAM PCIE RESET L 


TC7SZ08FEAPE 
SOT665 2 0 
AP_RESET L 
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R 
1s QQ} -SDCONN STATE CHANGE L é ec sz 61 OOF HDMI HPD __ 
. _ X 

RIO SDCONN STATE CHANGE Lj qs sc anaes! 0 top POSE BRSET 

= 100K 
2 1/200 0 
201, 2 DPMUX LRESET L 














To/From PCH C2030: 


0O.1UF From RIO Connector 














Flexible I/O Aliases 


SD Card Reader is always USB3 in this implementaton. 





USB3 SD D2R P USB3_ SD D2R P RAM Configuration Straps 


tsea ab Bane a Falcon Ridge Support eee 











RR output is open-drain, no isolation necessary MLB _ RAMCFG2 


USB3 SD R2D C P USB3_SD_R2D CP pom : XDP_DD1 MLB RAMCFG1 
Meee ee 5/82 Saige Shans PP3V3_ SO Go MLB RAMCFGO 


USB3_ SD _R2D_C_N USB3_SD_R2D CN [OUT = 2 

— _MAKE_BASE=TRUE RAMCFGO:L RAMCFG1:L RAMCFG2:L RAMCFG3:L 
R2075* R2002* *R2011 R2012° *R2013 
10K 1K 1K 1K 1K 


1/20W 
ME 














Flexible I/O Configuration Strap 


Must pull signal correctly even if always USB or PCIe 
23 33 13 29 98 97 3§ PP3V3_ SO 
3 643 4a 


2015 


ae TBT CIO PLUG EVENT L | — TBT CIO PLUG EVENT L 
ceca MAKE_BASE=TRUE — 

















R2030* 
100K 


8h Falcon Ridge JTAG Isolation 


2015 





TBTLC can be on when SO is off, and vice-versa 
Isolation ensures no leakage to RR or PCH 
U2060 supports I/O’s powered when VCC=0V 





4 Oy SD SEL PCIE L USB H 


GPIO Glitch Prevention 
GS3 Connector Support Renee eeereemrnantr eo Sse ascosee 


DEVSLP not supported on LPT-H : 7 ————“| R2061' R2062 |'+R2063 


PP3V3_ TBTLC 











5% 5% 


0 1/20W 1/20w CRITICAL |s 
ME ME 


VCC 201, 2 2201 VCC 
U2000 


U2060 Pull-up values TBD TBT_PWR_EN must be high for JTAG Programming Sones3 


7 4AUP3G07D0E 08 
X2SON 28 20 TBT PWR _ EN Al a 
“ GD JTAG TBT TMS PCH 1A > i¥ JTAG TBT TMS {OUD = 1 JTAG ISP _TCK Bl 


TBT PWR_EN_ PCH 
m A2 
“ oO JTAG ISP TDO 3¥ 3A JTAG TBT TDO <n] = 1 LPC PWRDWN_ L B2 
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10K 10K 
» gy -SSD_DEVSLP C2060 $ 
0.1UF 


R2070* cea? 




















JTAG TBT TCK {oD = 
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TBT PWR_EN {CUD 2 22 
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IZGO 8GT/S50 
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“ GD JTAG ISP TDI 2y| JTAG TBT TDI [UD = 


Camera power-up sequencing Support To/From PCH To/From RR 


(Pull-ups on PCH page) CRITICAL 























PP3V3_S3RSO0_CAMERA 


335 46 84 





PP3V3_S4 
di 





PLACE_NEAR=U2050.1:3mm BYPASS-U2050 223mm 


R2052! = Camera PCIE D2R test points 
PCH 33MHzZz Clock for DPMUX soso CD PCIE CAMERA D2R_N 





PLACE_NEAR=U1100.AT33:1mm 


MC74VHC1G08 


ee Zs R2057 
PLACE_NEAR=U2050.1:3mm 4 CAMERA PWR EN R Cc : PLACE_NEAR=U1100.B42:6.35MM 35 
20 11 _LPC_CLK33M_DPMUX_UC_R AN; LPC_CLK33M_DPMUX_UC 


C2054 38 MAKE_BASE=TRUE 

Os 1UE + MF 20 ED LPC_CLK33M_DPMUX_UC_R / ee cate, Bee again 
gen-caey CD 

0201 
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AP PCIE D2R test points “Project Chipset Support 
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NOSTUFF 
o1 233 GY PCIE AP D2R N « Apple Inc. <SCH_NUM> 
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PLACE_NEAR=U1100.AW33:1mm 





283 FD CAMERA PWR_EN_ PCH 
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The circuit below handles CPU and VTT power during SO->S3->S0O transitions, as well 


as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary. 


ISOLATE_CPU_MEM_L GPIO state during S3<->SO transitions determines behavior of signals. 
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEM_RESET_L not isolated. 


WHEN LOW: CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM_RESET_L isolated. 


CPUVDDQ_EN (ISOLATE_CPU_MEM_L + PM_SLP_S3_L) * PM_SLP_S4_L 





MEMVTT_EN (ISOLATE_CPU_MEM_L + PLT_RST_L) * PM_SLP_S3_L 


!ITSOLATE_CPU_MEM_L + CPU_MEM_RESET_L 





MEM_RESET_L 





86 #1 67 40 27 23 12 ET—PM SLP S41 


CPUMEM: SO 
*R2105 


$ 10K 


¢—CPUVDDO EN [OD « 


CRITICAL 
CPUMEM: SO 


Q2105 
DMNSLO6VK-7 


SOT563 
VER 3 


26 e4 @2 @1 66 46 45 43 20 13 _PP3V3_S3 





CPUMEM: SO 

















2|G 


§—-CEUVDDO _EN_L ¢ 


CRITICAL 
CPUMEM: SO 
CRITICAL 


pans1@earo9 2105 cPuMEM:so 
aatras MN5L06VK-7 


T563 
VER 3 R 









































v4 PIF 1SOLATE CPU MEM L PM_SLP_S3_L 








CIN] 22 40 67 86 





CPUMEM: SO 
*R2110 


10K 
i/i6w 
MP-LF 


2 402 


CRITICAL MEMVTT_EN 21 60 85 


CPUMEM: SO 
it Q2110 
CPUMEM: SO DMNSLO6VK-7 | 


26 24 67 66 60 36 21 _PP5V_S3 








CPUMEM: SO 





SOT563 
VER 3 











L—»—$+4 


2|G s 





a 
CRITICAL 


CPUMEM: SO MEMVTT_EN_L 


Seat" 
Q2100 = CRITICAL 


CPUMEM: SO 
CRITICAL 3 Q2110 
CeUMEM! SO DMNSLO 6VK—7 | DMN5L06VK-7 











Cease 6VK-7 ‘ver 3 |S VER°S" 
SOT563 T r 
VER 5 


















































NO STUFF 6D) ny 4: PLT RESET L 
Kt 











CIN] 22 12 20 86 











PP1IV35..53 


45 60 66 84 86 








CRITICAL 
CPUMEM: SO 
CPUMEM: SO 


Q2115 CPUMEM: SO 
DMN5LO6VK-7 > C2116 


22 _MEMRESET ISOL LS5V_L 2 SOT563 58 ne 

VER 5 {tow > lov 
cERM 

402 

















21 6 CPU MEM RESET L — CPU MEM RESET L RESET L 


—"MAKE_BASE=TRUE 








CPUMEM: S3 
R2117 


SOLATE_CPU_MEM_L PLT_RESET_L PM_SLP_S3_L] PM_SLP_S4_L CPU_MEM_RESET_L |_RESET_L MEMVTT_ENJ} CPUVDDQ_EN 


MEM_RESET_L 


MEM_RESET_L 














(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO. 


NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM_L will still be asserted on next S5->S0 


transition. Rails will power-up as if from S3, but MEM_RESET_L will not properly assert. Software 


must deassert ISOLATE_CPU_MEM_L and then generate a valid reset cycle on CPU_MEM_RESET_L. 





MEM SO 


PP3V3_S5 





96 e4 67 66 10 8 6 _PP1V35_S3RS0_CPUDDR 





R2120 
27.4K 
as 

a/iew 
ME-LE 
402 4 


86 84 67 66 60 36 


es 60 21 ETN MEMVTT_EN 


"P GOOD" 


MEM_PWRGD_L 


for CPU 


PM_MEM_PWRGD pull-up to CPU VIT rail is on CPU page 
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@—MEMPWR DIV 





C2120 °* 
0.047UF — 
108 
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XSR-CERM 
0402 











CRITICAL 


Q2120 


DMB53D0UV, 
soT-563 



































MEMVTT Clamp 


Ensures CKE signals are held low in S3 


a1 _PP5V_$3 





CPUMEM: SO 
R2151° 


100K 
55 
a/1éw 


ME-LF 
402 5 


CRITICAL 
CPUMEM: SO 


puns1S@ore9 


SOT563 
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es 04 60 27 _PPVIT_SO_DDR 


CRITICAL 
Q2120 


DMB53D0UV, 
soT-563 





CPUMEM: SO 


R2150° 
10 75mA max load @ 0.75V 


CRITICAL 


CPUMEM: SO 


Q2150 
DMNSLO6VK-7 


SOT563 
VER 3 


§_VIICLAMP_EN ¢ 


NO STUFF 
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21G s 


VITCLAMP L 
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1/100 60mW max power 
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E4LAB 

















CPU-Based Margining 





VRef Dividers PP1V35_S3 MEM 
CPU DAC output step sizes: 


DDR3 (1,.5V) 7.70mV per 


DDR3L (1.35V) 6.99mV per 9 0) of margining option. TROD? 1. 
LPDDR3 (1.2V) ?.??mV per 21 EID MEMRESET_ ISOL_ LS5V_L DMNSL 6VK-7 1K 

= SOT563 1720 
VER 5 ME 
2201 


ISOL e PPOV75_S3 MEM VREFDO A 
mm MIN_LINE_WIDTH=0.3 mm 
mm % PLACE_NEAR=R2221.2:1mm MIN_NECK_WIDTH: 


Always used, regardless 














MIN_LINE WIDTH=0.3 mm ba MIN_LINE_WIDTH=0 
MIN_NECK_WIDTH=0.2 mm ot MIN_NECK_WIDTH=0 


23 24 85 89 92 


27 OD CPU_DIMMA VREFDQ a pe CPU _MEM VREFDO A 
Be 3 
2 











vite 
OXmROT) 


& 1 
+ R2241 
pays Fees Mie pe AAV, 1K 


F 1% 13 
SOT563 5 
VER 5 Mie a 1/20W 


R2243 7 2201 

27 D> CPU_DIMMB_VREFDO a ID 3 CPU_MEM VREFDO B ISOL LAKA2 PPOV75_ S3 MEM VREFDO B 
1/20wW 
020 

















25 26 95 89 





MIN_LINE_ WIDTH=0.3 mm 7 r MIN_LINE_WIDTH=0.3 mm + MIN_LINE WIDTH=0.3 mm 
MIN_NECK_WIDTH=0.2 mm MIN_NECK_WIDTH=0.2 mm PLACE_NEAR=R2241.2:1mm MIN_NECK_WIDTH=0.2 mm 


Q 





OKO 


‘R, fos 7 
; R2261 
pays Fem MEM VREFDO BRC ANY Ra 


SOT563 








As 1% 
VER 5 ae ta 3420 
2201 
' [> CPU_DIMM VREFCA 4 a pe CRU MEM VREFCA ISOL 2 PPOV75_S3 MEM VREFCA 
mm 


MIN_LINE WIDTH=0.3 mm MIN_LINE_WIDTH=0.3 mm MIN_LINE_WIDTH=0.3 
MIN_NECK_WIDTH=0.2 mm ot MIN_NECK_WIDTH=0.2 mm & 











23 24 25 26 85 89 92 











MIN_NECK_WIDTH=0.2 mm 
NOTE: CPU has single output for VREFGA. 


Connected to 4 DRAMs. mieiE 
G22¢0b 
DMNSLO6VK-—7 
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PP1V35_ S3 MEM 22 23 24 25 26 27 45 PP1V35_ S3 MEM 22 23 24 25 26 27 45 PP1V35_S3 MEM 22 23 24 25 26 27 45 PPiV35_ S3 MEM 22 23 24 25 26 27 45 
aa 32 aa 32 aa 32 aa 32 
+ | 


C2507*| C2317 3272 C2337? 


20% 0.47U0F . TUE 0.470F 
CERM-X5R-1 2 Si S S S Si . r av , . r S S Si S S i r av 
301 alalalalsis|siale] alsiala ce cenm-x5R*1 alalsisjzig alg 2 cERM-x5R a 218i3/ Sie] Mel. a Siale 2 ihe CERM-XSRY ERE 
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‘VDD VDDQ VDD 
OMIT_TABLE MEM A a<o> OMIT_TABLE 


VDDQ 
OMIT_TABLE 
92 27 24 


MEM A_A<0O> Ao scr ee bell ; the 1 & a o2 27 24 m a 
LxSMEM RESET 1 74% j,-MEM A A<1> 76 | U2310 e U2320 = | MEM A A<1> U2330 = 


MEM A _A<1> U2300 NC ba as NC iad Nc 
MEM A_A<2> 23 DDR3-1333 pe MEM RES Ee ens DDR3-1333 [s*MEM RESET LD *~ "MEM A A<2>_ 24 | DDR3-1333 [ese Reser y= * MEM A _A<2> DDR3-1333 [xS'MEM RESET aa 
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MEM A_A<5> AS poal_©3 DO<7> 3 po2|_¢3_ MEM A DQ<10> ina C3 MEM A DQ<16>_.,.,, MEM A A<5> C3 MEM A _DQ<27> 
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es DO<8> ed nF/po6|_23_MEM DOQ<20> 4,2, , MEM A A<9> NF/pQ6|_23_MEM DOQ<26> 
DO<29> 


_MEM_ A_A<9> 4 | ag NE/DQ6|_23 DOQ<2> a> nE/pQ6| 23_MEM 
MEM A A<10> A10/AP NF/pDQ7LE8 DO<4> 24 937 A_A<10> ALO/AP NF/po7LE8_ MEM DO<12> 94 937 A_A<10> A10/AP NF/pQ7LE8_ MEM DO<19> 9s 23; MEM A A<10> A10/AP nF/pQ7LE8_ MEM 
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Minit MEM A A<11 All Shmien 


MEM A A<11> All ea ate A_A<11> All Bae A_A<11> All 
SS DOS P<O> # i, SS c4_MEM 37s ca 
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A_A<12> ar (aes DOS P<1> DOS _P<2> DOS _P<3> 


MEM AC AST 3S Nal pos* om MEM A DQS N<O> #2 MEM AC ACT 3S Ne | pos*pP4 MEM A DQS N<1l> #% MEM _A_A<13>_N4 | ai3 pos*pP4 MEM A DQS N<2> 2 “MPM _A_A<13>_4] a3 pos*pP4 MEM A DOS N<3> 


A13 92 27 24 23 7 A13 92 27 24 23.7 92 27 24 23 
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: MEM A WE _ L Had 92 27 28 237 MEM A WE L Had WE* 92 27 24237 MEM A WE L Had WE* 92 27 24 23 7 MEM A WE L Had WE* 
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PP1V35_ S3_ MEM PP1V35_S3_ MEM 22 23 24 25 26 27 45 PP1V35_S3 MEM 22 23 24 25 26 27 45 PP1V35_S3 MEM 22 23 24 25 26 27 45 
84 92 84 32 84 32 


22 23 24 25 26 27 45 
a4 92 
ala Qa 
io) J = 


VDD 
OMIT_TABLE 
L 02 27 24 23 7 MEM A_A<O> — 


ree No RE 27 2a 23 7, MEM A_A<1> U2370 
p NEM RESET L—— MEM A A<2> DDR3-1333 


92 27 24 


DO<48> 4, .,, MEM A A<3> eetie Cento) poo|_24_MEM 
DQ<49> __», 2; ; MEM A A<4> po1_C8_ MEM 
DQ<50>__, , MEM A A<5> poz C3_ MEM 
DO<51> ‘i MEM A A<6> po3_C? MEM 
DQ<52> 3, 2,5, _MEM A A<7> NF/po4L£4_MEM 
DO<53> 2, 23; MEM A A<8> NF/pQ5LE9 MEM 
DO<54>__»,;,, MEM A A<9> NF/pQ6|23_ MEM 
DO<55> ‘_MEM_A_A<10>_ #8 | aiosap NF/pDo7_£8_MEM 
MEM A A<11> M8 | aii Ca 22 MEM A A<11> M8 | aii 54 > 2 MEM A A<11> M8 |aqz 

eve Pigs gs ieer dig ga ERT] <4> eee tas gs cer a ga a] ca <5> 52 <6 ieee ech fare A ahs ae eed ca aT Ba 
MEM A A<12> 8 | ai2/pcm bes Dos P<4 MEM A A<12> 8 | a12/pcm bes DOS P<5> 377. MEM_A_A<12>_*® | nyo/ncx bos DOS P<6 MEM A A<12> 8 | a12/pc« pos| ©" MEM A DOS _P<7 


je D4 MEM A DOS N<4> #) },—~=~ “+ See —_ [b4 MEM A DOS N<5> %°,,),79 == 5 2 [b4 MEM A DOS N<6> # y= AS ee [b4 MEM A DOS N<7> 
MEM A A<13> 4 |ai3 Doss p-" MEM A DOS N<4> 2 MEM A A<13> 4 |ai3 pee, Soe A MEM A _A<13> "4 |ai3 eee 2_MEM A A<13> 4 ]ai3 Beet 


92.27 24 23.7 92 27 24 23 
B8 


MEM _A_A<14>_ N8 Jai pM/tbost BS s2 27 24 237 MEM A _A<14> N8 |aiq pM/tpost BS o2 27 2423 7 MEM A_A<14> N8 |ajq pM/tbost_B8 s2 27 24 23 7 MEM A_A<14>_ N8 |ajq DM/TDOS 


-MEM_A_A<15> 8 | ais ne/TDos*| AY yo = v2 27 24 237 MEM A_A<15> 98 | ais ne/TDos*| AX nc = v2 27 24 227 MEM A A<15> 98 J ais ne/tpos*|a¥ yo OS v2 27 24 227 MEM A A<15> 8 | 


























e¢— ee — e_ 


C2347? C2357 4 C23672 C2377 2 



































































































































‘VDD VDDQ 





¢ ¢ 
° ° ° ° ° : os ay : 108% ay ° ° ° ° ° 
a] a] eo} of ola] ata} dg af alo} d ©] |} q a} o df oe) ol ol al a] ala al] ol 
<i} <] A] O} ©] SM] MS) Se fo} O] my : 2 35 BOL A} O} Of = Oo} 7 2 35 BOL <i] Q] ©] Of SM] ] SY] St mo) O} my ta 
20 2 2 
76 NC VDD 76 NC 


‘VDD VDDQ VDDQ 





Eecvae 
NS MEM RESET L 21 23 2. 


DOQ<56> 
DO<57> 
DO<58> 
DO<59> 
DOQ<60> 
DO<61> 
DQ<62> 
DOQ<63> 











VREFDQ| £2 

VREFCALY? 

VREFDQ| £2 

VREFCAL J9 
* NCTA 

VREFCAL J9 
* NCTA 

VREFCALY? 
* 7 NCTN 


L 227 24237 MEM A A<O> 4 | ao OME'T_TABLE 


tee NG oe oy 24 22) MEM A A<1> ea: U2360 
EM RE SET es] MEM A_A<2> a2 DDR3-1333 


92 27 24 


DO<40>__,,.,, MEM A A<3> a3 EBGA poo| 24 


7 SYM VER 2 
DOQO<41>__., 2” MEM A A<4> £; : ) po1L&8 
3 


DO<42> °,) MEM A A<5> AS poz C3 
DQ<43> 2s) MEM A A<6> AG po3LC? 
DoO<44> os MEM A _A<7> Aq nr/poa| £4 
DO<45> 23) MEM A A<8> Ag NF/DQ5LE2 


DOQ<46> 2. | MEM A A<9> AS nr/pg6L23 
DO<47> o)) MEM A A<10> 48 | ajo/ap NE/DQ7LE8 
3 


MEM A A<11> 8 | aj3 


LL v2 27 24 297 MEM A _A<O> 4 | ao OMIT_TABLE 
Tae Noom RESET T2724 22y,-MEMA A<1> 18 Jai U2350 
Pee ae aT , MEM A A<2> 14 | a2 DDR3-1333 


DOQ<32> 2, .,, MEM A A<3> a3 ieee SS pool 24 
DQ<33> 3, :;;,,_MEM A A<4> a4 poiL® 
DQ<34> , MEM A A<5> AS poz C3 
DQ<35> ; MEM A A<6> AG po3LC? 
DQ<36> MEM A A<7> Aq nr/po4| £4 
DO<37> -5 _MEM A A<8> As NF/pDQ5LE2 
DQ<38> | MEM A A<9> Ag nr/pg6L23 
DQ<39> "_MEM A _A<10> #8 | aiosap nFr/po7L£® 


MEM A A<O> AO OMIT_TABLE 
7 MEM A A<1> ae U2340 
MEM A A<2> a2 DDR3-1333 
MEM A A<3> A3 FBGA Ba 
2 (SYM VER 2) 
MEM A A<4> AA C8 
"MEM A A<5> AS po2l_©3 
MEM A A<6> AG po3L_C9 
MEM _ A_A<7> AT nr/po4| £4 
MEM A _A<8> AB NF/DQ5_E2 
MEM _ A_A<9> AQ NF/pQ6| 23 


MEM A_A<10>_ #8 | aiosap nr/po7LE8 


Es) 
& 
a 
Bi 
4 
Es) 
& 
a 
Bi 
4 
Es) 
& 
a 
il 
4 
Es) 
& 
a 
fl 
4 
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92 





24 24 
92 92 


c4 


> D> fe > [> [> > [> [> 
> JO fp [> [> > [> [> 
> JD I p> [i> [> > [> [> 
> D> fe p> [b> [> p> [> [> 
































ALS ne/TDos*| AY nic = 











MEM A BA<O> 3 | pao cs* }#3 MEM A CS L<0O> .,.,, MEM A BA<0O> BAO cs* h#3_MEM A CS L<0O> .,.,;, MEM A BA<0O> 93 | pao cs* K#3_MEM A CS L<0O> .,.,;, MEM A BA<0O> 93 | pao cs* bi MEM A_CS_L<0O>_,.; 


2 2 52 2 $2 


|-MEM A BA<1> 9 | BAL cke LG1OMEM A CKE<0O> >, 2 2, MEM A BA<1> BAL cxe [G1°OMEM A CKE<0O> >, 2 2, MEM A BA<1> 9 | pai cxe [S1OMEM A CKE<O> 2s 23 2, MEM A BA<1> 9 | pai cxe [G1OMEM A CKE<O> > 25 
MEM A _BA<2> _ J4 , MEM A _BA<2> 215, , MEM A BA<2> J4 212, MEM A BA<2> J4 

” wae cx LE8 MEM A CLK p<o># ida Bae: cx LE8_MEM A CLK P<0> 32 ea earner (ib cx LF8 MEM A CLK P<0> 23 Te caer acme (ut cx LE8_ MEM A CLK P<0>,., 
MEM A RAS L F4J pas« )o& MEM A CLK N<0> #4’,A°MEM A RAS L RAS* CLK_N<0>?,2’,7MEM A RAS L F4J pass bo8 MEM A CLK _N<0> ?°,27,xMEM A RAS L_ F4J pas» G8 MEM A CLK N<0>,., 
MEM _A_CAS_L G41 cas* e227 24 237 MEM A CAS L caAs* o2 27 2a 23 7 MEM A CAS L S47) cas« o2 27 24 237 MEM A CAS L S41) cas« 
MEM A WE L sl wE* e227 24 237 MEM A WE L wa WE* e227 24 23 7 MEM A WE L sl WE* e227 24 23 7 MEM A WE L Had WE* 


MEM _A_ODT<0O> G2 62 27 23 7 MEM A ODT<O> 62 62 27 23 7 MEM A ODT<0O> 62 62 27 23 7 MEM A ODT<0O> G2 









































MEM A_ZQ<4>_ #9 MEM A_ZQ<5>_ #9 MEM A_ZO<6>_ #9 MEM A_ZQ<7>_ #9 






























































*R2340 *R2350 *R2360 *R2370 





















































PP1V35_S3 MEM os 23 24 25 26 27 45 04 92 Bypassing (NOTE: 2x 2.2uF and 3x 0O.1uF per chip) 
+ + + +d ad d dl bf SYNC_MASTER=J15 MLB SYNC_DATE=10/31/201] 








See LER; 6 2te 1S 2ae° 2S: 62 ite LS 2te° LS: ite | LS Ahe° 1S: 62 ee | 1S: DDR3_ SDRAM Bank A (1 OF 2) 
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92 #9 es 24 23 22 -PPOV75_S3 MEM VREFDO A 62 29 a5 24 23 22 PPOV75_S3_ MEM VREFDOQ A 62 e9 es 24 23 22 -PPOV75_S3_ MEM VREFDOQ A 62 29 e5 24 23 22 PPOV75_S3 MEM VREFDO A 
6 25 24 23 22 -PPOV75_S3 MEM VREFCA 92 29 @5 26 25 24 23 22 PPOV75_ S3 MEM VREFCA 92 89 @5 26 25 24 23 22 PPOV75 S3 MEM VREFCA 92 89 85 26 25 24 23 22 -PPOV75_S3 MEM VREFCA 




















92 89 85 2 


PP1V35_S3 MEM 25 26 27 PP1V35_S3_ MEM 25 26 27 PP1V35_S3_ MEM 22 23 24 25 26 27 PP1V35_S3 MEM 22 23 24 25 26 27 45 
































ee ee — 


C2407: C2417: C2427: 4 102439 


0.47UF 0.47UF 0.47UF 
2 : 294 ; : 294 
slals 3 CER xSRY elala}sld|s ala 3 2 CERM-x5R1 all s]s afs|g}s 
7g NC VDD 76 NC 


VDD VDDQ VDD VDDQ VDD 
MEM A A<O> a OMIT_TABLE OMIT_TABLE | oe 0) 2a 23 7 MEM A A<O> OMIT_TABLE OMIT_TABLE L 


MEM A A<1> U2400 ne = ew U2410 NC = Hae MEM A A<1> U2420 ne = eit U2430 Nc 
aE eds. El DDR3-1333 [xeiew Reser p77 NEMA -As}> DDR3-1333 pie MEM Regen tO a nes Ea] DDR3-1333 pee MEM ese ae A eas ea] DDR3-1333 [eNEM RESET Lan. 


MEM A A<4> a3 FBG, pool B4 MEM A DO<6>__., EBGH, B4 MEM A DO<9> __.,.,, MEM A A<4> FBGA, B4 MEM A DOQ<21>_., EBGH, B4 DO<24>__,,, 
EM A ASS fe] 
(SYM VER 2) (SYM VER 2) (SYM VER 2) (SYM VER 2) 
MEM A A<3> A4 poi C8 MEM DOQ<0> po1_ C8 MEM DO<14> _», MEM A A<3> po1_ C8 MEM DOK<22> 54s: poi, C8 DO<31> 
DO<17> 54 23-7 po2LC3 DO<28> 


MEM A A<6> AS po2|_ C3 MEM A DOQ<5> ; pozL_¢3 MEM A DQ<15>_.,.,;_MEM A A<6> po2L_¢3_ MEM 

MEM A A<5> AG po3|_C2_ MEM DOQ<7> : po3|_ C2 MEM DQ<10> 2, ;,, MEM A A<5> po3|_C2_ MEM DQ<16> : posl_©2 DQ<27> 
MEM A A<8> AT NF/po4|_E4_MEM DO<4> : nF/po4|_£4_ MEM DO<12> _»,;,, MEM A A<8> nr/po4|_£4_ MEM DO<19> nF/poa|_ £4 DO<29> 
MEM A A<7> AB NF/DQ5_E2_ MEM DO<2> NF/DQ5_LE2_ MEM DO<8> MEM A A<7> NF/DQ5_£2_ MEM DO<20> NF/DQ5L=2 DO<26> 
MEM A A<9> Ag NF/pQ6| 23_ MEM DOQ<1> ; NF/po6L_23_ MEM DQ<13> __4,;,, MEM A A<9> NF/pg6L_23_ MEM DO<23> ; nF/po6|B3. DQO<25> 
MEM A A<10> A10/AP NF/Do7_E8_MEM DO<3> cs A A<10> A10/AP NF/DQ7_E8_ MEM DO<18> ate A A<10> A10/AP NF/DQ7LE8 DO<30> 
Ce A_A<11> All ea 


DO<11>_>,;,;,, MEM A A<10> A10/AP nF/po7_£8&_MEM 

< > < > < > 

a eet pos| C4 MEM A DoS p<0> ,#; |, MEM A Asil> 7" Jai bos|_C4_ MEM MEM A_A<11> 8 | ai; it arial BASIS ne 
A12/BC* 


DOS _P<1> # Hpaieees aoe 
7 2 3?_MEM A A<12> A12/BC* bos Q 9 


MEM A A<12> miayaes or iy)’ MEM A A<12> aaagaee ; 
aaa tar eae eee er | <O>; fare ee er | Da <1> PRREaa RO Aa al D4 <2> papain a et al D4 <3> 
MEM A_A<13> "4 | 13 DOS* °° _MEM A DOS NS? sa? MEM A A<13> 84 | 913 DoS*p-“_MEM A DOS NSP a3 MEM _A_A<13> 84] a5 pos*p-“ MEM A_DOS Wee a! AA<13> 4] ai3 pos*pe* MEM A DOS _N<3? 
MEM A A<14> Al4 pM/tpgs|_ 88 o2 27 24 237 MEM A A<14> Al4 pM/tpos|_ 28 o2 27 24 23 7 MEM A A<14> Al4 pm/Tpos|_ 28 op 27 24.259 A A<14> Al4 pm/Tpos|_ 28 

we. ks i - i ee Ce 
MEM A_A<15> A15 ne/tpos*| AY no = oa 27 2a 237 MEM A _A<15> A15 ne/tpos*|a¥ yo = 92 27 2a 23 7 MEM A A<15> Al5S ne/TDos*| 8X nc = 92 27 24 23:7 A_A<15> A15S ne/TDos*| 8X nc = 
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av , 
CERM-X5R-1 a 3 
201 


































































































VDDQ 














VREFDQ| E2 
VREFCALY? 
VREFDQ| E2 
VREFCALJ9 
* 7 NCN 
VREFCALJ9 
* 7 NCN 
VREFCALY? 
*7~ NC 


Es) 
& 
a 
iat 
4 
Es) 
& 
a 
iat 
4 
Es) 
& 
a 
aw 
4 
Es) 
& 
a 
fat 
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ie) 
fe} 
3 
ie) 
fe} 
3 
ie) 
fe) 
3 


































































































> fe | YP I> > [> [> 
> YD | PD Nt > [> [> 
> fe D> YP I> o> [> [> 
> fe YD fe PD Nt > [> [> 




















A_BA<1> cs* }#3 MEM A CS L<1>_ , . A BA<1> BAO cs* K#3 MEM A CS L<1> Te A BA<1> BAO cs* K#3 MEM A CS L<1> ., 7 A BA<1> BAO cs* be MEM A _CS_L<1> 
A _BA<0O> cxe |S1LOMEM A CKE<1> A BA<0O> BAL cxe [GLOMEM A CKE<1> A BA<0O> BAL cxe |GLOMEM A CKE<1> _», A BA<0O> BAL cxe |GLOMEM A CKE<1> 


<2> <2> oy <2> <2> : 
MEM _A_BA<2>_"" | cx |£8_ MEM A CLK p<1> 323} 3, MEM A_BA<2> 0" | paz cK 3 |, MEM _A_BA<2> 0" /pa2 cx |£8_MEM A CLK p<1> »#) j, MEM A_BA<2>_"" | pa2 cx LE8 MEM A CLK P<1>, 2, 
A RAS L F4 ,o8 MEM A CLK N<1>;", A RAS L F4)J) ras« A_RAS L F4 J pas* hc8 MEM A CLK N<1> A_RAS L F4/ pas* G8 MEM A CLK N<1>>,., » 
.; MEM A CAS L 64 o2 27 24 227 MEM A CAS L 64) cass 2 cas* , MEM A CAS L_ 4) cas« 
7 MEM A WEL #4] v2 2728s) MEM A WE TL #44 gee v2 2728237 MEM A WE TL #4) wes , MEM A WE DL 84) wes 


, MEM A ODT<1> ¢2 62 27 227 MEM A ODT<1>S&2 o2 27 22 7 MEM A ODT<1> &2 | opr 227 22 7 MEM A _ODT<1> 62 
32 






































MEM A_ZQ<8>_ #9 MEM A_ZQ<9>_#9 MEM A_ZQ<10>#9 | 29 MEM A_ZQ<11>#9 
VS. 


s 
*R2400 P| *R2410 *R2420 ab /sp5)e/e/eh af ‘| *R2430 
aja] 5 Mo]apzlialdialmlalatal im 


92 29 es 24 23 22 -PPOV75_S3 MEM VREFDO A 92 e9 5 24 23 22 PPOV75_S3 MEM VREFDOQ A 92 e9 5 24 23 22 -PPOV75_S3 MEM VREFDOQ A 92 29 e5 24 23 22 PPOV75_ S3 MEM VREFDO A 
6 25 24 23 22 -PPOV75_S3 MEM VREFCA 92 99 85 26 25 24 23 22 PPOV75 S3 MEM VREFCA 92 89 85 26 25 24 23 22 PPOV75 S3 MEM VREFCA 92 89 85 26 25 24 23 22 -PPOV75_S3 MEM VREFCA 
































































































































92 89 a5 2 


PP1V35_ S3 MEM 2 yaa Be PP1V35_S3 MEM 2 ere PP1V35_S3_ MEM 22 23 7 PP1V35_S3 MEM 22 23 24 25 26 27 45 


RRERE 


‘VDD 
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C2447? 1C2449 C2457? C2467 2 C2477 2 


0.47UF 0.47UF Ca 0.47UF * 
2 j 2 : oot 2a 2 ee 
CERM-xSRCT g]8 is 3 CERM-xSRCT 8]8] 3] 2] 8 8 2 fe CERM-xSRCT {8} 3] 3]] 2] 32] a] 8] aps 
76 NC VDD 76 NC 



































































































































‘VDD VDDQ 
OMIT_TABLE 





VDDO 
MEM A _ A<0O> OMIT_TABLE 


MEM A A<1> U2440 

MEM A_A<2> DDR3-1333 
MEM A A<4> FBGA poo|_B4 

(SYM VER 2) 

MEM A_A<3> po1|_c8 
MEM A _A<6> po2|_c3 
MEM A A<5> posl_©2 
MEM A_A<8> nF/poa|_=4 
MEM A A<7> NE/DO5|_£9 
MEM A_A<9> NF/pg6| 23 
MEM _A_A<10> A10/AP NF/po7|_£8 


VDDQ 
OMIT_TABLE 








se oy oa on 7 MEM A _A<O> OMIT_TABLE L 


[SS MEM Rese g At, MEM A Ase eas [NSSMEM RESET L..... 
32 27-24 23:7 Pea ee 

DO<49>__.,.,, MEM A A<4> isda ven 5} B4 DO<57> jas 
DO<48> MEM A A<3> poi C8 DO<56> as 
DO<51> 2, 25; MEM A A<6> po2|_S3 DO<59> ie 
DO<50> 2,2, ; _MEM A A<5> po3LC? DO<58> BS 
DO<55> 3, 25 ; MEM A A<8> nF/po4|_E4 DO<63> or 
DO<54> 3, 23 7 MEM A A<7> NF/DO5LE? DO<62> 
DQ<53> 3, :;,, MEM A A<9> nr/po6|23 DQ<61> 
DO<52> 51.3 MEM A A<10> A10/AP NF/Do7LE® DO<60> 








VREFCALY? 
VREFDQ| E2 
VREFCALJ9 
*7~ NC 
VREFCALJ9 
*7— NC 
VREFCALY? 
*7— NC 


*— Nc 


VREFDQ| £2 


L MEM A _A<0> Ao 2460 
REC MEM A A<1> Al U 


p-—MEM RESET L223 MEM A A<2> R2 DDRS 1335 


DO<41>__.,.,, MEM A A<4> a3 iGaaee B4 
DO<40> MEM A A<3> a4 poiL©® 
DOQ<43> >; .. MEM A A<6> AS peal &3 
DQ<42> MEM A A<5> AG po3LC? 
DO<47>_, MEM A_A<8> AT nr/poa[ £4 
DO<46> 2, 7 MEM A A<7> As NF/DQ5LE2 
DQ<45> 7 _MEM A A<9> Ag nFr/pa6|23 
DO<44>__,,,, MEM A A<10> A10/AP nF/po7L £8 


MEM A A<11> MEM A A<11> eg: MEM A A<11> / MEM A A<11> 
an PR ee pos|_C4 DOS P<4> ,8 i pos| C4 DOS _P<5> PMEMAA netas 88)| .tsJuce pos| C4 DOS P<6> Fie a aclo> Ke] ene pos|_C4 DOS _P<7> 


|, MEM A A<12> A12/BC* a 33/93’ MEM A A<12> A12/BC* ae os 72 
eo <4>,; ae ee i A D4 <5>, ogee SSS EAT D4 6S D4 <7> 
pos* MEM A DOS N<4> 1p aA A135 pos*)P4 MEM A DOS N<5> j¥ ue cas pos*hP4 MEM A DOS N<6> # cass ae pos*)b4 MEM A DOS N<7 


MEM _A_A<13> A13 A13 oz 27 24 23 92 A13 e227 24 23 
MEM _A_A<14> Al4 pM/tpgs|_B& 92 27 24 237 MEM A A<14> Al4 pM/tpgs|_ 88 92 27 24 22 7 MEM A A<14> Al4 pM/tTpgs|_ 88 92 27 24 227 MEM A A<14> Al4 pM/tpgs|_ 88 
MEM A A<15> Als ne/TDos*L AY yo = 92 27 24 227 MEM A A<15> Als ne/TDos*| 8X nc = 92 27 28 237 MEM A A<15> ALS ne/tDos*|@¥ nyo = 02 27 28 23 7 MEM A A<15> A15 ne/TDos*| AX nico => 


L 92 27 24 231 MEM A_A<O> AO 2450 
RES var MEM A A<1> Al U 


po MEM RESET a) MEM A_A<2> a2 DDRS_ 1335 


DOQ<33> _, 2, 5; MEM A A<4> a3 EBGA. B4 

(SYM VER 2) 
DQ<32> MEM A_A<3> a4 poiL® 
DQ<35> , MEM A A<6> AS po2L_ C3 
DQ<34> MEM A A<5> AG posLC? 
DQ<39> | MEM A A<8> AT nr/po4| £4 
DO<38> MEM A A<7> Ag NF/DQ5LE2 
DQ<37> 2s «2 MEM A A<9> Ag nFr/po6L23 
DO<36> MEM A A<10> A10/AP NE/Do7L£8 


Es) 
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iat 
4 
Es) 
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4 
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ie) 
fe} 
3 
[e} 
fe} 
3 
[e) 
fe} 
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> YD fe fe [i> | > > [> 
> JO fp > [i> | > [> [> 
>of > [> | > > [> 
> om ff [> | > [> [> 












































MEM A BA<1> 43 | pao cs* }#3 MEM A CS L<1> , MEM A BA<1> 33 | pao cs* 23 MEM A CS L<1> >, 7 MEM A _BA<1> BAO cs* K#3 MEM A CS L<1> , MEM A _BA<1> BAO cs* be MEM _A_CS_L<1> 
MEM A BA<O> _ 9 | sai cke | SLOMBM A CKE<1> MEM A BA<O> «9 | pai cxe LG1°MEM A CKE<1> MEM A BA<0O> BAL cxe LGL°MEM A CKE<1> MEM A BA<0O> BAL cxe LGLOMEM A CKE<1> 


MEM A BA<2> J4 se MEM A BA<2> 44 ; MEM A BA<2> ; MEM A BA<2> 
7 BAY cx LZ8_ MEM A CLK P<1>, 2 Bee cx LE8_ MEM A CLK P<1> #3 ks ii cx LE8_ MEM A CLK P<1>? Bae cx LE8_ MEM A CLK P<1>, 242 


27_-MEM A_ RAS L Fag RAS* b= MEM A CLK N<1> »_MEM A RAS L Fag RAS* bee MEM A CLK N<1> oe MEM A RAS L RAS* bee MEM _A_ CLK N<1> 3 1b MEM A_ RAS _ L RAS* bee MEM _A_ CLK N<1> os 
MEM A CAS L G4) casx , MEM A CAS L &4) cass ee , MEM A CAS L cas* ye , MEM A_ CAS L cas* 
3 MEM A WE L sl WE* , MEM A WE L wa WE* 2 , MEM A WE L Dsl WE* 2 , MEM A WE L Dsl WE* 
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GPIO_13 8 GPIO_15 

GPIO_1 9 GPIO_11 

GPIO_2 GPIO_14 

GPIO_3 GPIO_O 

GPIO_5 GPIO_12 
PCIE_RST_1_N GPIO_10 
PCIE_RST_2_N PB_LSTX 
PCIE_RST_3_N PB_LSRX 


R2D_C_P<1> 
R2D_C_N<1> 


PB_CIO3_TX_P/DPSRC_2_P TBT 
PB_CIO3_TX_N/DPSRC_2_N TBT 


PA_CIO1_TX_P/DPSRC_2_P 
PA_CIO1_TX_N/DPSRC_2_N 








R2D_C_P<1> 
DP __TBTSNK1 28 89 97 R2D_C_N<1> 














C2831 : 
0.1UF 


C2832 » 
0.1UF 
C2833 : 
0.1UF 


C2834 2 ||: DP_TBTSNK1 

0.1UF 0201 

C2835 :)[: 
0.1UF 


C2836 : 
0.1UF 
C2837 = 
0.1UF 


C2838 : 
0.1UF 
C2839 : 
0.1UF 


TBTITSNK1 ML C N<0> DP_TBTSNK1 9 9 D2R_P<1> 


f20% D2R_N<1> 


D2R_P<1> 
D2R_N<1> 


PB_CIO3_RX_P TBT 
PB_CIO3_RX_N TBr 


PA_CIO1_RX_P 
PA_CIO1_RX_N 

















TBTSNK1 ML P<1> DP_TBTSNK1 


0201 


LSTX 
LSRX 


LSTX 
LSRX 


PB_LSTX/CIO_3_LSEO| TBT 
PB_LSRX/CIO_3_LSOE TBT 


PA_LSTX/CIO_1_LSEO 
PA_LSRX/CIO_1_LSOE 











Wi jw io |W io 








TBITSNK1 ML N<1> DP_TBTSNK1 


0201 





YHNUBWNHERO 


TBTPA ML P<1> 
TBTPA ML N<1> 


PB_DPSRC_1_P DP _TBTPB ML P<1> 
PB_DPSRC_1_N| DP _ TBTPB ML N<1> 


PA_DPSRC_1_P 
PA_DPSRC_1_N 














TBISNK1 ML P<2> 





TBIPA ML P<3> ba pBSne Se Be openers DP TBIPB ML P<3> SYNC_MASTER=T29 RR SYNC_DATE=01/14/201 


DP_TBTSNK1 goa ‘ TBTPA ML C N<3> PA_DPSRC_3_N PB_DPSRC_3_N DP TBTPB ML C_N<3> - ‘Thunde rbolt Host ( 1 of 2 ) 


: TBTPA AUXCH CP PB_AUX_P DP _TBTPB AUXCH CP Enea 
Dp_TBTSNK1 TBTPA AUXCH C_N PB_AUX_N DP_TBITPB AUXCH C_N C3 Apple Inc. SCH_NUM>J]D 
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TBTSNK1 ML N<2> 











PA_AUX_P 
PA_AUX_N 








TBTSNK1 ML P<3> 














TBITSNK1 ML N<3> DP_TBTSNK1 


0201 


TBTPA HPD PB_DPSRC_HPD DP_TBTPB HPD 








PA_DPSRC_HPD 














TBT B HV EN 
TBT B CIO SEL 
TBT B DP PWRDN 


TBT A HV EN GPIO_0/PA_HV_EN/BYPO 
TBT A CIO SEL GPIO_10/PA_CIO_SEL/BYP1 
DP_TBTSNK1_ AUXCH P 89 97 i e ie 
O20T a 2 TBT A DP PWRDN P3 | GPIO_12/PA_DP_PWRDN/BYP2 


DP_TBTSNK1 AUXCH N 9 
0201 unused port, pull CONFIG1, CONFIG2, LSRX, HPD and CIO_SEL low (10k). 


GPIO_1/PB_HV_EN/BYPO 
GPIO_11/PB_CIO_SEL/BYP1 
GPIO_13/PB_DP_PWRDN/BYP2 














TBTISNK1 AUXCH C P 
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TBTSNK1 AUXCH C_N 











All other port signals can be NC. 








CRITICAL) CRITICAL 

















PP1V0O5_ TBTRDV 


OMIT_TABLE 








oO 
Oo 
ee 
B 


MIN_LINE_WIDTH=0.38 MM 
MIN_-NECK_WIDTH=0:.20 MM 
VOLTAGE=T.05V 


700 mA EDP 


b 


Ke 
cao 
ION 

im 

Ke) 

oO 




















Ke) 
cO 
IO 

Ke) 
oO 




















IG 
Bd <aehZ] KD 
N 
CG 


| CWO! 
| CWO! 
A <oe! 


FI <oe! 
ier 











ese 
LBSSI OY 


ier 
I <oe! 
iN} 

















PP1V05_ TBT 
MIN LINE WIDTH=0-50 MM 


29 











MIN NECK _WIDTH=0 MM ¢ 
VOLTAGE=1. 





CRITICAL | CRITICAL 





Xe) 
ch 
FA 

am 








ier 
FD <oe! 


2 














CRITICAL 
L2920 
680NH-30%-3 . 6(A-35MOHM 


oe LY YY 12_¢ P1vo5TBT_sw 








VCC1PO_RDV_DECAP 


SVR_VCC1PO 


SVR_IND 











1900 mA EDP 
di 


MIN_LINE WIDIH 
SM MIN_NECK_WIDTH: 
DIDT=TRUE 
SWITCH _NODE=TRUE 











CRITICAL x 

















D2920! 


U2800 


FALCON RIDGE 
FCBGA 
SYM 2 OF 2 


CRITICAL 


U2950 





CRITICAL) CRITICAL 


1C2934 
3.0PF 








$/-0.1PF 
25v 


NPO-COG 
0201 











TPS22920 
Load Switch 


Part 





Type 


R(on) 
@ 1.05v 





8 mOhm Typ 
11.5 mOhm Max 











1.05V TBT "CIO" 


Switch 


Internal switch not functional on FR. 


PP1V0O5_ TBT 





Max Current = 4A (85C) 


PP1V0O5_ TBICIO 





VCC1PO_CIO| 








° 
aie € 


MIN_LINE WIDTH=0.4 mm 
MIN_-NECK WIDTH=0-.2 mm 
VOLTAGE=T.05V 


1200 mA EDP 








Xe) 
aw 
H]AA 








ier 
FD <oe! 














SVR input to FR — 1100 mA EDP 








POC input to FR — 


150 mA EDP 





VCC3P3] 





VCC3P3_LC 


VCC3P3_RDV_DECAP 











PP3V3_ TBTLC 


Isolated to reduce noise from SVR 





VOLTAGE=3 . 3V 
100 mA EDP 





PP3V3_TBTRDV 


MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0 





CRITICAL 
on] TBT EN CIO 


PP3V3_ TBTLC ¢ 20 26 29 04 


*R2945 








GND 








d 
a 








PP3V3_ SO 








OAs teove—7 


SOT563 





VER 3 




















TBT PWR REO L 











o—IBT EN CIO PWR L <n] 2° 





» oo 
Pull-up (SO) 


on PCH page 





Q2945 
DMN5LO6VK-7 


PP3V3_S4_ TBT 2s 25 





.15 MM 





b 


FIND 
i 
QO 
N 
Ne) 
on 


2.4 Ww 
EDP: 


di 
CRITICAL} CRITICAL 
1.25 A 


























te 
boo] /Y 
w 


t Giwe: 
1 Gwe: 

c 
boot] GD. 


Boe! 
PEWS 














[oxw2960 





1 





PP3V3_S4 TBT F 














soD-323 J \ 


NSR1020MW2T1G 











J45 Implementation: 
X425 Implementation: 


EDP current / power consumption figures copied from R68 schematic 


4 X 10uF 
3 X 20uF 

















(Rev 2, dated October 28, 











2012, 











MIN_LINE_WIDTH=0.38 MM 
MIN_-NECK_WIDTH=0.20 MM 
VOLTAGE=3. 3V 


25 mA EDP 


Q 











N 
Okan 


Nae 6 





84 45 30 29 28 





°29 iD SMC_ DELAYED PWRGD 





26 24 83 82 69 6B 
3429 20 18.17 15 14 
52 51 49 48 47 46 


$3 $8 $3 _PP3V3_ SO 
ae 


R2995* 
100K 


5% 
1/20W 
ME 








2015 


Hr] FA 











PP3V3_S4 TBT 








TBT POC RESET L 


BD <ee 





TBT "Poc" 


MIN_LINE_WIDTH=0.38 MM 
MIN_-NECK_WIDTH=0.20 MM 
VOLTAGE=3. 3V 


Power-up Reset 





CRITICAL | 





*R2990 R2992' 
100K 100K 
P720W 1/26 
MF MF 

2201 2015 


TBTPOCRST MR _ L 





“oD 








not available on IBL). 











TBTPOCRST SENSE 








ENABLE 


SENSE 


vcc 


U2990 
TPS3895ADRY 
USON 


SENSE_OUT| TBT PWR ON POC RST _ L 


30 45 84 


3.1 W (Dual-Port) 
(Single-Port) 


PLACE_NEAR=C2953.1:1mm 


{ID * 





TBTPOCRST CT 











*R2991 
24.9K 


18 

1/20W 

ME 
2201 





C2991 


50v 
X7R-CERM 
0402 





1 


2 








+ 
Vth = 2.508V nominal 





Delay = 4.04ms nominal 
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Page Notes 


Power aliases required by this page: 
- =PPVIN_SW_TBTBST (8-13V Boost Input) 
— =PP15V_TBT_REG (15V Boost Output) 








Signal aliases required by this page: 
(NONE) 





BOM options provided by this page: 
(NONE) 











S18409DB: Thunderbolt 15V Boost Regulator 


eR PEIGAD TET ree): 41a 
USING 0603 PAKAGE IS FOR DFM TO PROTECT 93080 (CSP) Wigs (th) + ~<llav CRITICAL 
Q3080  Ras(on): 46mOhm @ 4.5V vgs L 


os 04 65 63 57 56 «7 « PPBUS G3H ST84Q9DB ta(max): 3.7A @ 70C gee ea 


raves alae . PPVIN SW _TBTBST ; ; 1(YYY\2_, TBIBST BOOST 
Changes required MIN_LINE WIDTH=0.5 mm PIMBO63T-SM MIN_LINE WIDTH=0.5 mm 
for 2S MIN_NECK_WIDTH=0.25 mm MIN_NECK WIDTH=0.25 mm 


SWITCH NODE=TRUE 
Voltage not specified here, C30901 C30911 BIDT=TRUE 
add property on another page. 4 _ TSTRST SNST 


2 35’ 2 7 
0603 

oe} 4] R3089' CRITICAL 

stale a 


IN 5% 
f Sw 1/20W D3095 
TBIBST PWREN DIV _L 2 = 

CRITICAL oti, PDS540XF 


TBTBST EN UVLO EN/UVLO PWRDIS 
U3090 TBTBST _SNS2 


aareer cNaicd inane LTs2o 7 ? NOTE: Change R3097 to XW3095 at PVT 























R3091? 














colar 











n 
a 
Vv 



































TBTBST VSNS 








TBTBST PWREN L TBTBST VC La 

















pmns1 Seve pMns1®eve97 3 C30852 TBIBST 
2. 


SOT563 SOT563 


PP15V_TBT 31 32 84 


é a % 
-—________—_4 = 
VER 3 | VER 3 | TBTBST Vout = 15.47V 



































+C3095 Max Current = 
33UF—0.060HM 


223 [7D TIBIA HV EN 22s (>_IBI_B HV EN : NOU onURE ls 30% Freq = 480KHz 
C3092 163093 R3094 +C3094 ESE ot = 
2.2UF 0.0033UF — 0. 33UF NO STUFF 


10% 
2 27R-CERM PLE 2 8s-cERM C30961 
0402 0402 








2 5 4_IBIBST FBX 










































































+4 wit GND _TBTBST_SGND ; wsr-chBM 2 
UVLO(falling) = 1.22 * (R1 + R2) / R2 MINTNECK Ww [25° mm me0s E08 e rans 

UVLO(rising) = UVLO(falling) + (2uA * R1) - -.. <= 
UVLO = 4.55V (falling), 4.95 (rising) 









































& 
SGND shorted to = 

= PLACE_SIDE=BOTTOM 
GND inside package, Vout / Rb) i 


no XW necessary. 


PLACE_SIDE=TOP 


NOTE: MIRROR C3096 and C3098 


Cue BRevK-7 


SOT563 





*R3088 


VER 3 














2 Max Vgs: 10V 
TBTBST SHDN DIV 








'R3087 OR BS va-7 


SOT563 





VER 3 




















SMC _ DELAYED PWRGD CIN] 19 29 40 








BATLOW# Isolation 


PP3V3_S4_ TBT 2. 25 45 a 





SYNC_MASTER=CLEAN_ X305 SYNC_DATE=06/24/2014 
Pull-up on RR page 


er en Thunderbolt Mobile Support 
= (“%, appie tne. 
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3.3V/HV Power MUX 


V3P3 must be S4 to support 
wake from Thunderbolt devices. 
is $s 17 is 92 12 PP3V3_S5 ; : 
66 64 61 33 32 21 Nominal Min Max 
GRTRICAL IV3P3 1100mA 1030mA 1200mA sale 
3287 1 ITHVSO 890mA 830mA 930mA (assumes 15V, 12W minimum) 
C3287 "| THVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W) a ™) SIGNAL_MODEL=TBT_MUX 
629s a VDD 
POLY-TANT PP3V3_ S4 TBTAPWR ;, GND_VOID=TRUE CRITICAL 
CASE-B2-SM MIN_LINE_WIDTH=0.38 MM Pe U3220 


V3P30U' = i 
— UBEAEESSMIgTINO- 20 eo ee ceTL0S024 


PP3V3RHV_S4 TBTAPWR TBT A D2R_N<1> = HVOQFN24—COMBO 
our MIN_LINE WIDTH=0.38 MM 0.47UF!! 28k A¥se ot TBT_A_D2R_C _N<1i> TB TB_EN. CIO SEL 


Sav UGMTNE SR Ag OTH-O: 20 MM TST Ae C3276 4 TBI_A D2R C P<1> AUxI0_EM AUXIO_EN 
a ie F i Bae C32301 — DP _TBTPA AUXCH N ans cork 
ante tees a p EEDA 0.1UF A DP TBIPA AUXCH P (1Pu) auxro- D2R1 AUXDDC Ns: 
OFN 0 €3231-1 (IPD) AUXIO+ D2R1l_ AUXDDC P ;, » 
+ ENHVU FAULTZ 0.1UF DP_TBTPA DDC DATA DDC_DAT : RX_1 
DP TBTPA DDC CLK 5_|ppc_cuk 


a -PP3V3_S4_ TBTAPWR 











a 














wr<oer] CO 
Nv 


oT wd 


























ea 32 30 -PP15V_TBT 
15.75V Max 









































Q 


























N 
AKNEO 


















































ose 2 ED —S4 PWR EN ISET_v3P4_8 TBTAPWRSW_ISET 
so 2 (> -IBI_A HV EN IsET_so_10 TBTAPWRSW_ISET ' TBT_A_CONFIG1 BUF CA_DETOUT A_CONFIG1 RC 


4 9 Be 
6 «42 (DPM SLP $3 RL IsET_s3 TRTAPURSW LSE $3 — cate now G3232 : OB TRTPR- ME Dea pe 
THRM : : TBIPA | C32331 DP _TBTPA ML N<1> pees 


Ere lov: see R3210°} |’R3211 *R3212 peur DP_A LSX ML P<1> 65. 


i {| peatha ee awe 36.5K 0.22UF 5 fi Atay ities ed DPMLO-| DP_A _LSX ML N<1> gas 


1% 1% 1g LSTX (IPU) 
1/20W ag20w ag20ow TBT A LSRX Peake (ep) TBT: LSX_A_R2P/P2R (P/N) 







































































2015 2201 2201 
TBTAPWRSW ISET S3 R <RV3P3> 
TBTAPWRSW_ISET SO R 


TBTHV:P15V TBTHV:P15V . : GND _THMPAD 
3213! 1R3214 Single-fault protection A = 
BOs 6K 23 6K requires two R’s per HV N N 
* 41% 1%" ISET_Sx with CD3210. 
1/20W i£2ow 


SME Met Single R on ISET_V3P3 OK. 
2 2 
<RHVS3> <RHVSO> ILIM = 40000 / RISET 











DP_TBTPA HPD HPDOUT HPD TBT A HPD 
































For 12V systems: 


PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Thunde rb Oo te Conn e et or A 
118S0145 2 RES,MTL FILM, 1/20W,17.8K,1,0201, SMD, LF R3210,R3213 TBTHV:P12V 



































118S0145 2 RES,MTL FILM, 1/20W,17.8K,1,0201, SMD, LF R3211,R3214 TBTHV:P12V 








Nominal Min Max 
IHVSO/S3 1120mA 1090mA 1170mA (12W minimum) CRITICAL] CRITICAL 
TBTAPWR_F 1C3203 |:C3204 

MIN_LINE_WIDIH= 


: 3.0PF 
YoNTAGEsT sy OTA - 3450-1PF TBTACONN 1 C 
2 2 NPO-coG MIN_LINE_WIDTH=0.38 MM 

TD 0201 MEN DNECK WIpTH=0 .-20 MM GND_VOID=TRUE 
TBTACONN 20 ae 0-18.9V 
MIN_LINE_WIDTH=0. ( ) 
MIN_NECK WIDTH=0. 
VOLTAGE=I8V 


























Q 





GND_VOID=TRUE 
CRITICAL (Both C’s) 


C3270. 2 
TBT Dir DP Dir TBT Dir = s73y1_IBT_A_R2D C P<0> 
£ 2 
aR oR BeOS C3274 Be es Sore eeeees. 2 TBT A R2D P<0> 0.22UF B58y 
4. 


- is TBT A R2D C _N<0> , 
0.47UF!! 28a vox + - ba pal o TBT A R2D N<0O> C32 71-2 j <n] 2° *3 
TBT A D2R N<0> C3275 1]|/2 o TBT A D2R C _N<O> 7 Gor ero O25 0UR ts, 


J 
20% 4V_ 201 GND_VOID=TRUE GND_VOID=TRUE 
0.47UF — — = =; TBTACONN _7_C 
CERMS HOR? R3294' 1R3295 Sage TD EIN MIN LINE WIDIH=0.38 MM GND_VOID=TRUE | GND_VOID=TRUE 
1K TK 3200 0:20 MM 


MIN-NECK—WIDTH= GND_VOID=TRUE 
K ¥ VOLTAGE=18 . 9V a C32061 R3270 *R3271 
aks 3% MDP-J44 COeER AY) 470K 470K 
vig ug?" F-RT-TH GNnpo 0.010F — 5% 5% 
HPD ° / / 
2015 2201 1420W i420W 


NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 2201 2201 





GND_VOID=TRUE 
(Both C’s) 








OxXuHO 
BYICo, 
























































U 


























1 
25 

CONFIG1 ML_LANEOP © x5R-CE 

CONFIG2 ML_LANEON © 


GND2 GND1 9 $e] 


ML_LANE3P ML_LANEIP G = DP_A_LSX ML 
=>. 
































1 
DP_TBTPA ML C P<3> £32 Le : ss DP_TBTPA ML P<3> 
DP_TBTPA ML C N<3> , C327 91 ss DP_TBTPA ML N<3> 














ML_LANE3N ML_LANE1N © DP_A_ LSX ML 
K 

one ou O TBT: LSX_R2P/P2R (P/N) 

AUX_CHP ML_LANE2P © 

AUX_CHN ML_LANE2N © 

DP_PWR RETURN O44 


PORT B Pup Ores 
SHIELD PINS “yi: (Both C’s) 
s 
a 
a 


























0.22UF 




















CO0O0000000 














C3272 
0.22UF 





TBT A R2D C 


























ss TBT A _R2D N<1> 











- os TBT A _R2D P<1> C3273.1 TBT A _R2D C 
ses 


0.22UF 


TBT A D2R1 AUXDDC_ P - 514-0876 = TB Ts Txt GND_VOID=TRUE | GND_VOID=TRUE 
= 


TBT_A_D2R1 AUXDDC_N *R3272 'R3273 
470K 470K 
TBT: RX_1 3 


5% 5% 
3 _IBT_A_ HPD apr G20" 
2201 2201 


























2. TBT A CONFIG1 RC. DP Source must pull 
. . e—_e—____" 
Pe TBT A CONFIG2 RC down HPD input with 
a greater than or equal @ 470k R’s for ESD protection 
to 100K (DPvl1.1la). on AC-coupled signals. 




















"R3241 
100K 


Bg 
1/20W 
MF 

2201 


nm 





R3252' *R3251 
1M 1M 








Sink HPD range: 
High: 2.0 —- 5.0V 
Low: 0 - 0.8V 


Fd <ooh] PS 
nN 


es) 
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j Thunderbolt Connector A 
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3.3V/HV Power MUX 


V3P3 must be S4 to support 
wake from Thunderbolt devices. 


2g se 959292 2 PP3V3_ S5 


66 64 61 33 31 21 








CRITICAL 


C3387+ 
1LO0UF = 


0% 7 


Q 








Nv 
N 


6.3V 2 
POLY—TANT 
CASE-B2-SM 


wR<oe] CE 


olwo 
OKKEO 








Nominal 
1100mA 
890mA 
890mA 


IV3P3 
ITHVSO 
IHVS3 


V3P30U' 


Min Max 
1030mA 1200mA 
830mA 
830mA 


930mA (assumes 15V, 
930mA (assumes 3S, 


12W minimum) 
9-12.6V, 7.5-11.7W) 


PP3V3_S4 TBTBPWR ., 





MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 








)vaP3 





aa 1 30 PP15V_TBT 
15.75V Max 





VOLTAGE=3 . 3V 
PP3V3RHV_S4 


38° MM 
20 MM 


TBTBPWR 





out 





MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0.- 


38 MM 
20 MM 


TBT B D2R_ N<1> 


GND_VOID=TRUE 
(Both C’s) 
C3377 1) 12 








TBT B D2R_ P<1> 








J 
EB 


0.47UF 
C3376 1 


PP3V3_S4_ TBTBPWR 





” 





SIGNAL_MODEL=TBT_MUX 








,TBT B D2R_C_N<1> TB 





TBT_ B D2R_ C P<1> 





VDD 
CRITICAL 
U3320 


CBTLO5024 
HVOQFN24—COMBO 


TB_EN, 


CIO SEL 





AUXIO_EN| 


AUXIO_ EN 








)vav VOLTAGE=I5V 





0O.47UF DP_PWRDN 
C33301 

0.1UF 
C3331 1 


0.1UF 


DP_PD 


Q 





Q 


CRITICAL 


U3310 
CD3211A1RGP 
QFN 


; DP_TBTPB AUXCH N 
DP _ TBTPB AUXCH P 











TBTPB 
TBTPB: 








D2R1 AUXDDC N 
D2R1_ AUXDDC_P 


RX_1 





(IPU) AUXIO-— 
(IPD) AUXIO+ 


N 
caanR 











N 
AKNEO 


























XH KES aN) ai 





DP_TBTPB DDC DATA 
DP _ TBTPB DDC CLK 


IDDC_DAT 
IDDC_CLK 


FAULTZ o—+ 
TBTBPWRSW_ISET 











o ENHVU 
67 6s 31 [IX S4_ PWR_EN 
30 28 EIN TBT B HV EN 





ISET_V3P38 








TBT_B CONFIG1 BUF ICA_DETOUT B_CONFIG1 RC 








ISET_SQ| 10 TBTBPWRSW_ISET 








C3332 1 
0.22UF 
C3333 1 
0.22UF 


TBTBPWRSW_ISET 
TBTHV: TBTHV:P15V 

THRM 1 

PAD ious R3311 


See 
ill {| 226K 


1% 
1/20w 
MF 
2201 
TBTHV:P15V 
R3313* 
22. 6K 22. 6K 
1/20W 1/20W 
MF MF 
2015 2201 


<RHVS3> <RHVSO> ILIM = 


ISET_S3_9 





DP_TBITPB ML P<1> IDP+ 
2 DP_TBTPB ML N<1> DP— 





TBTPB 
TBTPB 








s7 44 1 FD PM _SLP_ S3 RL 

















DP_B_ LSX ML P<1> 32 93 
DP_B_LSX ML N<1> 32 93 
TBT: LSX_A_R2P/P2R (P/N) 


DPMLO+| 

















DPMLO-| 





TBT B LSTX LSTX (IPU) 
TBT B LSRX LSRX (IPD) 

















TBTBPWRSW_ISET S3 R 
TBTBPWRSW_ISET SO R 
TBTHV:P15V 


*R3314 


DP_TBTPB HPD TBT B HPD 





HPDOUT HPD| 




















i : GND_THMPAD 
Single-fault protection = a 


requires two R’s per HV N N 
ISET_Sx with CD3210. 
Single R on ISET_V3P3 OK. 


40000 / RISET 

















For 12V systems: 
PART NUMBER QTY 
11880145 2 


Thunderbolt Connector B 








REFERENCE DES BOM OPTION 
R3310,R3313 


R3311,R3314 


DESCRIPTION CRITICAL 





RES,MTL FILM, 1/20W,17.8K,1, 0201, SMD, LF TBTHV:P12V 


























118S0145 2 RES,MTL FILM, 1/20W,17.8K,1, 0201, SMD, LF TBTHV:P12V 








Nominal Min Max 


1120mA 1090mA 1170mA (12W minimum) CRITICAL] CRITICAL 


_ g33 04 

.OPF 
5 ea TBTBCONN 1 C 
NPO-COG MIN_LINE_WIDTH=0.38 MM 


basi UBNTEERTETBGH O20 
““" (0-18.9V) 


IHVSO/S3 
TBTBPWR_F 








MIN_LINE_WIDTH= 
MIN_NECK WIDTH 
VOLTAGE=15V 








GND_VOID=TRUE 








TBTBCONN_ 20 
MIN_LINE_WIDTH=0. 
MIN NECK WIDTH=0. 
VOLTAGE=18V 








Q 





GND_VOID=TRUE 
(Both C’s) 
C3370 1 
0.22UF 
C3371 4 


J 
0.22UF B B33 


GND_VOID=TRUE | GND_VOID=TRUE 


'*R3370 *R3371 
470K 470K 
1/20W i720w 

MF MF 
2201 2201 


ee 











GND_VOID=TRUE 
(Both C’s) 


C3374 1 o TBT B _R2D P<0> 
0.47UF : = oo . ee = ae * oe @_« TBT_B_R2D N<0> 
C3375 1 = * TBT: TX_O 


GND_VOID=TRUE GND_VOID=TRUE 
Peet UE R3394:| |*R3395 Te TES SET 
1K 1K patasiee ee 0) oat 


MIN_NECK WIDTH: 
(0-18. 9V) 


CRITICAL 


OxXuHO 





TBT_ B R2D C P<0O> CIN] == 3 
TBT_ B R2D_ C _N<0O> CON] 2 22 








TBT Dir 





DP Dir MTBT Dir 
al = 





TBT B D2R_ P<0> 
TBT_ B D2R_ N<0> 






































SHIELD PINS 


J3200 


MDP-J44 
upp F-RI-TH GND0 9 


conFIG1 §ML_LANEOP © 
CONFIG2 ML_LANEON © 
GND2 GND1 © 
ML_LANE3P ML_LANE1P © - 
ML_LANE3N ML_LANE1N © > 
GND4 GND3 © TBT: 

AUX_CHP  ML_LLANE2P o 
AUX_CHN  ML_LANE2N © 
DP_PWR RETURN OF 

PORT A 
SHIELD PINS ) 





GND_VOID=TRUE 
VOLTAGE=18 . 9V 








5% 5% 
1/200 1/20W 
MF MF 
2015 2201 
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 


















































C3378 1 
0.22UF 
C33 79°24 
0.22UF 


DP_B_ LSX ML P<1> ,, 
DP_B_LSX ML N<1>,,, 





23 DP_TBTPB ML P<3> 
2s DP_TBTPB ML N<3> 


DP_TBTPB ML C P<3> 
DP_TBTPB ML C N<3> 



































LSX_R2P/P2R (P/N) 




















COO0O0000000 








GND_VOID=TRUE 
(Both C’s) 
C3372 1 
0.22UF R 0201 
C3373 1 J 
0.22UF B B33 





y 








LIBT B R2D C P<1> 
TBT B R2D_C_N<1> 
































‘tie ss TBT B R2D_ P<1> 
- ss TBT B R2D N<1> 








TBT: TX_1 





514-0876 = 


GND_VOID=TRUE 
*R3372 
470K 470K 
5% 5% 
1/20W 1/20wW 
MF MF 
2201 2201 


GND_VOID=TRUE 


*R3373 








TBT_ B D2R1l AUXDDC_ P _— 
TBT_ B D2R1l_ AUXDDC _N - 





TBT: RX_1 





a2 _TBT_ B HPD 











3.2 _TBT B CONFIG1 RC DP Source must pull 
down HPD input with 
greater than or equal 


to 100K (DPvl.1la). 





¢—_e—____I 


@ 470k R’s for ESD protection 
on AC-coupled signals. 








2° ON TBT_B CONFIG2 RC 








nm 





R3352' 
1M 





Sink HPD range: 
High: 2.0 —- 5.0V 


Low: 0O —- 0.8V SYNC_MASTER=CLEAN_X425 


7 Thunderbolt Connector B 


Drain 


« Apple Inc. SEs 
2 E4LABEL> 





3 <ooh] PS 
N 


es) 


SYNC_DATE=10/30/2014 

















NOMenn 
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CRITICAL CRITICAL 


C3531 


oes PCIE AP R2D P 1||20.10F PCIE AP R2D C P 13 91 
<n] 
10% If 16v 0402 x7R-CERM 15550367 





PLACE_NEAR=J3501.5:2.54MM 


NOSTUFF L3504 
NOSTUFF 1k Beak Saya Sea 
PP3V3 WLAN 1 2 PP3V3 WLAN F 
FOR DESENSE IMPROVEMENT Z > “TIN LINE -WIDTH=1 mm + ion LIne wists? ae <N] *? 48 


LOCATION DEPENDS ON DESENSE TEAM % YoNTAGEss ay t 8-0-2 mm VouTacess ave 7° ™"| CRITICAL 


C35 
0.1 


-lu 























20 
C3530 paiutenmets agate 
. 40 

1112 0.1UFPCIE AP R2D CN oyun 3.3V TI WLAN Switch 
WIFI EVENT oq to 0 «6 10% || 16v 0402 x7R-CERM es eS T =a al: 




















iaeeuee PLACE_NEAR=J3501.4:2.54MM SOE DESENGE IRB ROUEMENE 
Type Load Switch LOCATION DEPENDS ON DESENSE TEAM 








R(on) 18.5 mOhm Typ 
@2.5V 25.8 mOhm Max WLAN_SW:TI 
U3550 


CURRENT SENSE TPS22924 


J o> PP3V3 WLAN R oe PP3V3 $5 


a VENRECECNIBIE-O.25 mmf_81| our vin 
@CiE AP D2R_P {OUT 22 20 92 as CRITICAL 


Max Current = 2A (85C) ON PM WLAN EN CIN] 22 00 67 
GND 

































































d 
is) 





CRITICAL 











. WLAN Switch PP3y3 S5 


ssboxetp1 
Doe [OUT 2 20 9 SLG5AP1443V CRITICAL 











a? Load Switch 








WLAN_SW: SILA 
17 mOhm Typ VDD 
































19 mOhm M 
mOhm Max U3551 FOR DESENSE IMPROVEMENT 


SLGSAP1443V LOCATION DEPENDS ON DESENSE TEAM 
uk ATRPORT PM WLAN CAP cap TDN D 


CRITICAL % 









































CRITICAL 
L3501 





90-OHM-0.1A-0.7-2GHZ WLAN_SW: 
TAMO605 7 





PM WLAN EN 





oi es PCIE CLK100M AP CONN _N 4 PCIE CLK100M AP _N 




















ReSR] 


pe) 
anna 








PP3V3 WLAN R 








oi es PCIE CLK100M AP CONN P 3_ PCIE CLK100M AP _P 


BLUETOOTH 


NO_XNET_CONNECTION=TRUE 
67 66 65 46 45 42 41 38 33 20 PP3V3 S4 — = 


a 93510 


DMN32D2LFB4 
so «65 USB BT CONN N DFN1006H4-3 FOR DESENSE IMPROVEMENT 


SYM_VER_2 = 
so es USB BT CONN P LOCATION DEPENDS ON DESENSE TEAM 























PLACE_NEAR=J3501.7:2.54MM 








PCIE WAKE L {OUT 22 2 86 92 























- 
a 
- 
a 
> 
=p 
> 
a 
mag. 

aad 

‘Gone 





PP POP PISP 9999 9P POPP 





PP3V3_S3RS4 BT F 


MIN_LINE WIDTH=0.5 mm 
MIN_NECK_WIDTH=0 mm e 


'T =3. 
VOMTAGESS-3V | CRITICAL] CRITICAL 
1C3534_] 

















L3505 
2(Y YY \1_pp3v3 , daca Svass BEsks 


FERR-120-OHM-1.5A U3510 © 


3 ORE. 0202; TE: PI3USB102EZLE Supervisor & CLKREQ # Isolation 
345°" PLACE_NEAR=J3501.18:2. 54MM TOFN 


9 B 9 i 
NPO-COG D+ 
516S1016 | 0302 CRITICARS 5 ‘ g Delay = 130 ms +/- 20% 























Q 


OKEEO 
BUS 















































66 01 67 40 37 21 12 PM SLP S4 L 6 PP3V3 WLAN F 5; sc PP3V3_ $5 12 14 15 17 18 29 21 31 32 98 


61 64 66 67 82 84 85 86 96 








GND 
SIGNAL_MODEL=MOJO_MUX_USBONLY ” 
VDD 
—_—— y > 
; ; U3540 
a OUTPUT SLG4AP041 


TDFN 
USB_BT_WAKE P3V3WLAN_VMON| . sk 
USB_BT VREF 








CRITICAL 


















































es AP_RESET_CONN_L 








RESET* 











by AP_ RESET L 





6 PM WLAN EN 
es AP_CLKREQ_O L 8 AP CLKREOQ RL 


APCLKRQ: ISOL 
R355 S° 


























58 
1/20W 


APCLKRQ:BIDIR 201, 


R3557 
ink 2 [xe orem Loop 


NOTE: Stuff non-zero value for R3557 to see which end is driving low 
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FOR DESENSE IMPROVEMENT 
di 





OOB Isolation 


6 04 15 24 PP3V3_SOSW SSD 


BYPASS=U3710::5 mm 














PLACE_NEAR=J3700.1:3mm 
CRITICAL CRITICAL 

L3700 TALVC1G08 ¢ 

FERR-26—-OHM-6A SOT891 


PP3V3_ SOSW SSD PP3V3 SOSW SSD FLT 4 
mea are et MIN_LINE WIDTH=0. 6mm + 03710 

















MIN_NECK_WIDTH=0 : 15mm 
VOLTAGE=3. 3V 








NOSTUFF 2 


51480449 R3700' 


100K 
a ne | CRITICAL 1% 
PLACE_NEAR=L3700.1:imm PLACE_NEAR=L3700.1:1mm 1/20 


a J3700 2015 ag 2al02 92 °° PP3V3 SO 














. SSD-GS3 


jGnp_votp FORT-SM gnp_vorp ° 
53 BYPASS=U3711::5 mm 
i 


52 SMC_OOB1 R2D_ CONN L 
Si SMC_OOB1 D2R_ CONN L 

















° 
° 
° 





50 SSD PCIE SEL L a CRITICAL 

49 SSD_DEVSLP ‘ ¢ TALVC1G08 

48 SMC_PWRFAIL WARN L : aaa 

47 SSD PWR FET EN U3711\4 SMC_OOB1 D2R Lippy » 
os 


Tt 














PP3V3_SO 

SSD _ RESET CONN L 
NC _ SSD MFG RSVD 
NO_TEST=TRUE 

PCIE SSD _R2D_ N<3> 


VOID=TRUE PCIE SSD R2D_ P<3> 
7 3V X6S-CERM 








9000 

















46 





VOID=TRUE 
7 3V X6S—CERM 








— 2 
45 TRUE 


44 TRUE! 
43 














* 
42 TRUE 


41 TRUE) 
40 


VOID=TRUE PCIE SSD R2D_ N<2> 
gov ROS SCERM « PCIE SSD R2D P<2> 


VOID=TRUE 
7 3V X6S—-CERM 








CO0QO00D00Q000O0O0000 


99000000 

















VOID=TRUE 
saMR OS GERM PCIE SSD _R2D N<1> 


VOID=TRUE ss PCIE SSD _ R2D_ P<1> 
73V X6S-CERM 

















VOID=TRUE PCIE SSD R2D_ N<0O> 
so¥ ROS—CERM PCIE SSD R2D P<0> 











VOID=TRUE 
roU REG -CERM SSD CLKREQ CONN L 





990900000 























CLK100M Cy 


Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA CLK100M Pons pea 











CO0000000000 


9000 














Supervisor & CLKREQ# Isolation 
Delay = ~55ms 








O0000 
90000 




















PP3V3_SOSW SSD : PP3V42_G3H 7 3g 40 41 42 43 50 56 57 


-—* 








1-4 


°R3741 CRITICAL a ee 


oe U3740 le SeeY con Gumstick3 Connector 
ug SLG4AP016V 29% 
2201 


TDFN 








4 23V3SSD_ VMON SENSE. 
0.7V APN 34380511 
































4 * 
RESET 











SSD _ RESET L <<)» 








SSD PWR FET EN a 
SSD_CLKREQ L pon 























'R3742 
100K 
17 20w 
MF 

3201 











SYNC_MASTER=CLEAN X425 SYNC_DATE=08/15/2014 





MAKE_BASE=TRUE 





se 1 SSD PWR FET EN — SSD PWR FET EN a cc C3 Apple Inc. SCH_NUM>]|D 
o) 
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24 36 33 PP1V35 CAM 














25 GND _ CAM PVSSC 








35 GND CAM PVSSD, 





























|PCIE_GND 


|PMU_AVSS 


SR_PVSSC 


SR_PVSSD 


IXTAL_AVSS 


U3900 
BCM15700 


FBGA 


SYM 3 OF 3 


CRITICAL 
IMIPI_AGND 


OMIT_TABLE 
DDR_VDDIO 


DDR_VDDIO_CK 


PCIE_PVDD1P2 


MIPI_AVDD1P8 


SR_VDD_3P3C 


SR_VDD_3P3D 


L3901:1 vsENSE_c 
L3902:1 vsSENSE_D 


XTAL_AVDD1P2 


DDR_VREF 


PCIE_VDD1P2 


DDR_AVDD1P8 


PLL_VDD1P8 


OTP_VDD3P3 


SR_VLXC_O| 


SR_VLXD_O 


VDD_1P35A\ 


VDD_3P3AI 


VDD1P2_0O} 


VDD1P8_O} 


BYPASS=U3900.K13::2.54MM 


L3902 
1.0UH-1.6A-55MOHM 





MIN_LINE_WIDTH=0 
MIN NECK WIDTH= 
VOLTAGE=T. 35V 


~ 6MM 
0.2MM 


PP1V35_ DDR_CLK 





MIN_LINE_WIDTH=0. 6MM 
MIN_NECK_WIDTH=0 : 2MM 
VOLTAGE=I. 35V 





PPOV675_ CAM VREF, 

















MIN_LINE_WIDTH=0.6MM ? 
MIN_NECK_WIDTH=0.2MM 
VOLTAGE=0. 675V 











PP1V2_ CAM PCIE VDD FLT 














1C3924 























35 


L3903 
220-OHM-1.4A 


GND_ CAM PVSSD 














PP1V2_ CAM 





XTALPCIEVDD ,, 35 





Q 








Okan 











MIN_LINE_WIDTH=0. 6MM 
MIN_NECK_WIDTH=0 .2MM 
VOLTAGE=1 . 2V 











PP1V2_ CAM PCIE PVDD FLT 





Q 








Oxon 





MIN_LINE_WIDTH=0.6MM 
MIN_NECK_WIDTH=0 : 2MM 
VOLTAGE=1 . 2V 


PP1V8 CAM 


» PP1VA CAM 


CRITICAL 


ifYYY \2_P1v35 CAM SRVLXD PHASE 





1008 
PLACE_NEAR=U3900.K13:4MM 


V8 CAM 


*R3 920 |'R3 921 
10 OK 10 OK 

27 20w $ 27 20w 

MF MF 
3201 3201 





I2C CAM SMBDBG CLK ., 


PP1V8_CAM , 3. 





di 
NOSTUFF 


*R3930 
100K 
P20 
MF 


NOSTUFF 
'*R3 932 
100K 
7720w 
MF 
2201 2201 


NOSTUFF 
'R3 934 
10 OK 

27 20w 

MF 
2201 


4 CAM _RAMCFG2 35 


CAM _ RAMCFG1 35 





CAM _ RAMCFGO 35 





*R3 931 
330K 


5% 
1/20W 





I2C CAM SMBDBG DAT ., 





*R3 933 
330K 


5% 
1/20W 
MF MF 
2201 2201 


*R3 935 
330K 
27 20w 
MF 

3201 


L3901 











1.O0UH-1.6A-55MOHM 
Piv2_ CAM SRVLXC_PHASE ,, 





163974 |2 














. LUF 


C3975 


PLACE_NEAR=U3900.M13:4MM 























0 
yf 
2 
0 











10) 
E. 
2. 





-X5R |2 





0 
d 
6. 
¢ 
) 





«LUE: 
Ox 

3v za 
‘ERM-X5R 

20 








BYPASS=U3900.F6 
BY. 








(=PP3V3_S3RS0_CAMERA) 


MIN_LINE WIDTH 
MIN_NECK_WIDTH 
VOLTAGE=1 . 8V 





Pp 


Q 








GND_ CAM PVSSC 


BYPASS=U3900.D7::2.54MM 


OxREE 


Q 


CRITICAL 
1 












































N 
OxRE 




















BYPASS=U3900 


BYPASS=U3900 
BYPASS=U. 


xW3900 





MIN_LINE_WIDTH=0.6MM 
MIN_ NECK WIDTH=0.2MM 
VOLTAGE=0V 


(=PP3V3_S3RSO0_CAMERA) 





Piv2_ CAM SRVLXC_PHASE.,, 








MIN_LINE_WIDTH=0.6MM 
MIN_NECK_WIDTH=0 .2MM 
DIDT=TRUE 


P1V35 CAM SRVLXD_PHASE .,, 














MIN_LINE_WIDTH=0.6MM 





MIN_NECK_WIDTH=0.2MM 
DIDT=TRUE 





GND_ CAM PVS 


oie te 


BYPASS=U. 
. 54MM 


eu Se 


xW3901 


SD 1 


2 





PP1V35_ CAM 35 36 04 








MIN_LINE_WIDTH= 
MIN NECK WIDTH=0 


VOLTAGE=0V 


0.6MM 
:2MM 





PP3V3_S3RSO_CAMERA 








CRITICAL 
as 29 PP1IV8 CAM 


R3913? 
1K 





PP1V2_ CAM XTALPCIEVDD 





PP1V8 CAM 





8 
ge 
402 
PP1V2_ CAM 





VOLTAGE=I. 2V 


MIN_LINE_ WIDTH= 
MIN_-NECK WIDTH= 





VDDO18 














PP1V2_ CAM ., 





PP1V35_ CAM 55 36 04 





iV2_ CAM XTALPCIEVDD ,, ;5 











a5 CAM _UARTCTS 


MIN_LINE_WIDTH=0.6MM 

MIN_NECK_WIDTH=0.2MM 

VOLTAGE=1 .2V 
MAKE_BASE=TRUE 


— PP1V2_ CAM XTALPCIEVDD 1 





CRITICAL 














CRITICAL 
MEZOTT 








a5 CAM UARTRXD 


*R3975 


2 Fi0 
5% 
1/20W 
Mr 


2201 





*R3976 











3939 
UF 






































BYPASS=U3900.G15::2.54MM 


BYPASS=U3900.F15::2.54MM 


00: : 3: 


7: smm 
BYPASS=U3900: : 5: 

































































cr 





c4 





G3 








J3 





‘O} 


me 








IDDR_ADOO 
IDDR_ADO1 
IDDR_ADO2 
IDDR_ADO3 
IDDR_ADO4 
IDDR_ADO5 
IDDR_ADO6 
IDDR_ADO7 
IDDR_ADO8 
IDDR_ADO9 
IDDR_AD10 
IDDR_AD11 
IDDR_AD12 
IDDR_AD13 
IDDR_AD14 


DDR_BAO 
DDR_BA1 
IDDR_BA2 


U3900 
BCM15700 


FBGA 


SYM 2 OF 3 


CRITICAL 
OMIT_TABLE 


DDR_CK_PO 
DDR_CK_NO 


DDR_DMO 
DDR_DM1 


DDR_ZQ 
IDDR_CKE 
IDDR_CS* 


DDR_DQOO! 
DDR_DOQO1 
DDR_DQO2| 
DDR_DQO3) 
DDR_DQO4 
DDR_DQOS| 
DDR_DOQO6| 
DDR_DQO7 
DDR_DOQO8| 
DDR_DOQOY| 
DDR_DQ10| 
DDR_DQ11 
DDR_DQ12| 
DDR_DQ13) 
DDR_DQ14 
DDR_DQ15| 


DDR_DQS_PO 
DDR_DQS_NO 


DDR_DQS_P1 
DDR_DQS_N1 


DDR_RAS* 
DDR_WE* 
DDR_CAS* 
DDR_RESET* 


222. 54MM 
3900.L9 


222.54MM 
BYPASS=U3900.L9::2.54MM 


“ale 


= 35 GND_CAM PVSSC) 





PLACE_NEAR=U3900.M13:2.54MM 











IMIPI_CP_CLK 





IMIPI_CM_CLK 








IMIPI_DPO 
IMIPI_DMO 





CAMERA R2D_ P 


IMIPI_DP1 
IMIPI_DM1 





CAMERA R2D_N 


PCIE_RDPO 
PCIE_RDNO 





CLK100M CAMERA 


IPCLIE_REFCLKP 





CLK100M CAMERA 


PCIE_REFCLKN 





CAMERA D2R_C_P 


PCIE_TDPO 





CAMERA D2R_C_N 


PCIE_TDNO 





2° UN CLK25M_ CAM CLKP 


IPCIE_TESTP 
PCIE_TESTN 


XTAL_P 
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DC-In Voltage Sense Enable & Filter PBUS Voltage Sense Enable & Filter 


CRITICAL 








Q5400 
5410 i 3 
pMesibs0ps nrup3169cz 


ss es D DCIN_S5_VSENSE N-CHANNEL 





PBUSVSENS_EN_L 





Enables PBUS VSense 
divider when in SO. 














67 32 31 CIN PM_SLP_S3_ RL 





e4 57 se _PPDCIN G3H_ISOL 








DCINVSENS_EN_L PBUS_SO_VSENSE 











Enables DC-In VSense 


SMC Key VPOR 
divider when SUS present. SMC KEY VDOR R5401! SMC_ADC5 


SMC_ADC3 . 19.1K 
































67 66 12 EI PM SLP SUS L 2 3 PLACE_NEAR=U5000.F1:5MM 


Divider set for_Vin max of 22.32V a6 @4 65 63 57 56 47 44 30 _PPBUS_G3H 
RTHEVENIN = 4567 Ohms 


3 PLACE_NEAR=U5000.A3:5MM 
Divider set for Vin max of 13.98V 
RTHEVENIN = 4508 Ohms 





























@—SMC_DCIN_VSENSE [OUD 0 2 P-CHANNEL @—SMC_PBUS_VSENSE 





{OD 0 & 











PLACE_NEAR=U5000.F1:5MM PLACE_NEAR=U5000.A3:5MM 


* C5414 * C5404 
— 0.22UF —— 0.22uF 
6.3V 


@—PDCINVSENS EN L DIv aza1 


PLACE_NEAR=U5000 




















x: 
@—PBUSVSENS EN L Div aza1 














@—GND_SMC_AVSS 40 41 44 45 46 4 PLACE_NEAR=U5000.A3:5MM @—GND_SMC_AVSS 40 41 44 45 46 4 








COMPUTING High Side Current Sense / Filter 


36 20 85 92°58 63°67 66°55 prava so 


715 tat 
847 46 45 44 43 





SMC Key ICOR 
EDP Current:21.6A SMC_ADC8 


a 





»3 _PPVIN_S5_HS_ COMPUTING ISNS 





V+ 


PLACE_NEAR=U5000.B5:5MM 
u5400 R5403 = 
R54,00 * s c TNR? IS rare os € s 
a ISNS_HS. OMPUTING SC7T0 OUT NG_IOUT 1 2 MC_CPU_HI_ISENSE 40 42 
F AAA, => 








1W CRITICAL PLACE_NEAR=U5000.B5:5MM 
as ss ISNS_HS COMPUTING P 4 REF ME , C5403 
0.001 ; 


> 1 
CRITICAL RS 4 0 9 
Gain:100x 


Power Drop across R5400 at EDP becomes 1.21W 














PPBUS_G3H 











GND_SMC_AVSS 40 41 44 45 46 47 








PLACE_NEAR=U5400.6:5MM 


OTHERS (5V) Current Sense / Filter ERS (3.3V) High Side Current Sense / Filter 


$3.85) Se £3 §§ 32 _PP3v3_sS0 Be 34 a Se 2? _PP3V3_sS0 
59 48 47 46 45 49 43 32 ; 3 











SMC Key IO5R SMC Key IO3R 


SMC_ADC13 BRE MEE CNG SMC_ADC9 


EDP Current:5A 


es «1 _PPVIN_S5_ HS OTHER5V_ISNS * 





esa 61 _PPVIN_S5_HS_OTHER3V3_ISNS 











V+ 
PLACE_NEAR=U5000.C2:5MM 
U5420 


4 R5426 2) 4 R5433 
26 ISNS_HS_OTHER5V_N INA214 4.53K . MF 26 ISNS_HS_OTHER3V3_N 4.53K 


sc70 QUT HS_OSHER5V_IOUT N\A /2 SyiC_OTHERSV_HI_ISENSE [OD © 2 ) HS_OJHER3V3_TOUT LANA /2 SYC_OTHER3V3_ HI ISENSE [OUD 20 2 

CRITICAL 7 PLACE_NEAR=U5000.C2:5MM CRITICAL 
1/200 

06 ISNS_HS OTHER5SV_P REF ME , C5426 


3 201 
CRITICAL aL..0.220F 


"R5429 é éo3v 
20K d 20 PPBUS_G3H 
Gain:100x 7/16W = all Gain:100x 


ME-LF 
2402 


PLACE_NEAR=U5000.A5:5MM 


























¥ PLACE_NEAR=U5000.A5:5MM 
s ISNS_HS_OTHER3V3_P REF ME , C5433 


CRITICAL _| 0.22UF 



































7 44 30 -PPBUS_G3H 
47 44 30 = 


a6 84 




















GND_SMC_AVSS 40 41 44 45 46 47 GND_SMC_AVSS 40 41 44 45 46 47 





PLACE_NEAR=U5420.6:5MM PLACE_NEAR=U5430.6:5MM 











ER BMON HIGH SIDE (BATTERY DISCHARGI CURRENT SENSE & FILTER DC-IN (AMON) Current Sense Filter 





SYNC_MASTER=CLEAN X305 PEG SYNC _DATE=02/18/2014 
IPBR PLACE_NEAR=U5000.83:suM SMC Key IDOR 


EDP Current:4.6A SMC_ADC4 
From charger PLACE_NEAR=U5000.A4:5MM SMC_ADC7 i 


3 BPA MB NLA — 
‘ 57 CHGR_AMON SMC_DCIN_ISENSE a0 42 
7 CHGR_BMON 1 2 MC _CHGR BMON ISENSE 0 42 CD o> <SCH NUM> 
° aS * oe 1% PLACE_NEAR=U5000.B3:5MM « Apple ince. = =< 
o 
© 








1/200 C5421 M 
ME 1 _l < EL> 
201 
et to NOTICE OF PROPRIETARY PROPERTY: 
eRRLACE_NEAR=U5000.A4:5MM 
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PROPRIETARY PROPERTY OF APPLE INC. 
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|_GND_SMC_AVSS so a1 a4 45 a6 a7 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
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GND_SMC_AVSS 4o 41 44 45 46 47 





NO_XNET_CONNECTION=TRUE 


SSD CURRENT SENSE 


SENSOR_NONPROD: ¥ 


CPU PKG Load Side Current Sense / Filter 


PLACE_NEAR=R7310.3:5MM R5505 


CPUVR_ISNS1_P 
$3 $8 $3 $3 28 PP3V3_S0 








48 47 46 45 
Sense Resistor 0.005 Ohm 


$2 83 PP3V3_S0 
4a 47 
EDP CURRENT: 5A 





34 28 20 13 SENSOR_NONPROD : ¥ 
SENSOR_NONPROD #¥ 


PLACE_NEAR=U5550.5:3MM 
PLACE_NEAR=R7320.3:5MM 








Cop cee sss.» . Z NO_XNET_CONNECTION=TRUE 
OM ABLE 
ea 66 PP3V3_ SOSW SSD R — 


U5540 a THDC at SENSOR_NONPROD: ¥ 
t OPA333DCKG4 SENSOR_NONPROD: Y a SENSOR_NONPROD: Y CRITICAL 
| _ISNS_SSD_P| SMC_ADC6 


ICOC 
PLACE_NEAR=R7330.3:5MM R5503 U5550 


SMC_ADC1 
CPUVR_ISNS3_P : 2 eave aver ok, é 5 5  OPA333DCKG4 

96 59 CIN C2wR susp ANN BAISNS_P AN \ 2p PRES P sc70-5 

NO_XNET_CONNECTION=TRUE 


5540 ‘ie > : (OD 
_ : 2 ’ 

0.22ur PLACE_NEAR=U5000.B4:5MM SENSOR_NONPROD:¥ PLACE_NEAR=U5000.E1:5MM 

PLACE_NEAR=U5000.B4: 6.30 PLACE_NEAR=R7310.4:5MM R5507 2 














‘ SMC_S@D ISENSE (OUT) 10 42 
96 ISNS_SSD_N = 

















GAIN: 165.56X 
es 24 _PP3V3_SOSW_SSD é : : 
3 








CPUVR_ISUM_1 LANA 2 @—SMC_CPUPKG ISENSE 

















1 C5501 
i e ¢ 3.57K PLACE_NEAR=U5000.E1:5MM 0.22UF SENSOR_NONPROD: ¥ 
e201 96 59 PIN CPOVR ISNSI_N 2_ CPUVR_TgNS_N CPUVR_TSUM_R, . 22UF 
GND_SMC_AVSS 40 41 44 45 46 47 











NO_XNET_CONNECTION=TRUE 0.5% 
Gain:137.77x 
SENSOR_NONPROD: ¥ ME SENSOR_NONPROD :¥ 


Wenpmanec Scale: 29.03A / V 
: RS5S555 Max VOut: 3.3V at 95.8A 

PLACE_NEAR=R7320.4:5MM 732K 

SENSOR_NONPROD: Y 


ANNA 
CPUVR_ISNS2_N i ANNA is NO_XNET_CONNECTION=TRUE 


1/16w 
NO_XNET_CONNECTION=TRUE MP-LF 


402 


ME NOSTUFF 
PLACE_NEAR=R7330.4:5MM 
TBT Router CURRENT SENSI! 


R5530 
SENSOR_NONPROD: ¥ 0 
oy CPUVR_IMON 1 2 
CPUVR_ISNS3_N Foe ° D> Nr 
NO_XNET_CONNECTION=TRUE 


1/20W 
Individual Sense R is 0.75mOhm 
67 66 65 46 45 42 41 38 33 20 _PP3V3 $4 
Fy 


ME 0201 
EDP: 95A TDP :45A PLACE_NEAR=U7200.3:5MM 
6 85 a4 82 


(Effective Sense R is 0.25mOhm due to summing of the 3 phases) 











GND_SMC_AVSS 40 41 44 45 46 47 



































SENSE RESISTOR 0.010 OHM 
EDP CURRENT: 0.94 A 





PP3V3_S4 





DDR3L 1.35V DRAM ONLY CURRENT SENSE / FILTER 
> 96 ISNS_TBT_P ANN; ISNS_TBT_R_P OMIT_TABLE 


CRITICAL Im US5500 ITHSC 86 84 82 81 66 46 43 21 20 13 _PP3V3_S3 ma 
OPA333DCKG4 

re | sSc70-5 SMC_ADC23 

v 4 

















1 
ISNS_TBT IOUT MNF SMC_§BT_ISENSE [UD 0 C5560 








Vv 

A PLACE_NEAR=U5000.A8:5MM 
: a 

PP3V3_S4 TBT ss ISNS_TBT_N ANN; isws_ Tet kw GAIN: 274xX C5500 


— 0.22ur EDP CURRENT: 8A 














PLACE_NEAR=U5000.A8:5MM 2. g6 84 66 60 21 _PP1V35_S3 —_—s, R5573 eee = eer 
are 7.32K 1 

L 206 ISNSgiV35_ MEM R_P——— SC70-5 R5577 
GND_SMC_AVSS 40 41 44 45 46 47 R5560: 113° s:tens: ivas-MEN Bp x + ; 4.53K 


ISENSE_P1V35MEM_ IOUT 1 2 SMC_P1V35MEM_ISENSE 
0.003 a/iew AIX; + {OUD +0 2 
CRITICAL A ME-LF 


: 402 


























1/20" 

iw iE PLACE _NEAR=U5000.B6:5mm 
cn o¢ ISNS_1V35 MEM N R5574 201 2 C5577 

7.32K 


AAA 2 ISNS_1V35_ MEM R_N PLACE_NEAR=U5000.B6:7mm —_ 0.22UF 
LR NG [— 2 




















NO_XNET_CONNECTION=TRUE 





as GAIN:136.6xX 
92 #4 27 26 25 24 23 22 _PP1V35_S3 MEM 1/16W 

a ME-LE 
402 





XSR 
o201 











GND_SMC_AVSS 40 41 44 45 46 47 





CPU Vcore Voltage Sense / Filter 5 ne 


MP-LE 
402 





NO_XNET_CONNECTION=TRUE 
VCOC 
xW5520 SMC_ADCO PCH CORE CURRENT SENSE 
su 
e6 e4 59 10 8 6 -PPVCC_SO_ CPU 1 oe 2 CPUVSENSE_IN LANA? SMC_CPUPKG_VSENSE {UD 0” 8 24 93 92 69 58 67 56 
PLACE_NEAR=U5000.E2:5MM 


323 2 i? _PP3v3_ So 
PLACE_NEAR=R7310.2:5 MM Fe 


52 51 49 48 47 46 45 44 
PLACE_NEAR=U5000.E2:7MM ee Sense Resistor R7640 0.001 Ohm on PCH regulator page 


SMC_ADC19 
EDP CURRENT: 5A 7 











GND_SMC_AVSS 40 41 44 45 46 47 





96 ISNS_PCH RP 





US590 OMIT_TABLE 
P1vo5s0_cs P BOR 2 OPA333DCKG4 
TRACKPAD CURRENT SENSE AVAVAY, 


Sc70-5 R5595 
4 4.53K 


ISNS PCH TOUT. 2 MC_P@H_CORE_TSENSE. 40 42 
67 66 65 46 45 42 41 38 33 20 PP3V3_ S4 


26 85 84 a1 














c5591 
Piv05s0 CS N a a : 0.22UF 
i : 
Gain: 24.9x, EDP: 2.61 A (Transient) CRITICAL 


Rsense: 0.02 (R5510) 











2 PLACE_NEAR=U5S000.H2:5¢M 
Vsense: 52.2 mV, Range: 5 A ISNS_TPAD_ IOUT _FDBK 2 * 








GND_SMC_AVSS 


40 41 44 45 46 47 





612- 1/20W 
PPBUS S4 TPAD 1 2 PPVIN S4 TPAD 201 


201 XNET_CONNECTION-TRUE 
PLACE_NEAR=U5510.3:3MM 3 4 PLACE_NEAR=U5510.4:3MM 


ISNS_TPAD_P ISNS_TPAD_N 
96 = es — aa CRITICAL Tae 


4 4 SMC_AD2 
U5511 


VIN+ VIN- PLACE_NEAR=U5000.F2:5MM 
U5510 ISNS TPAD : ON seat PART NUMBER DESCRIPTION 
v 


INA139 i 


SMC_TPAD ISENSE R A)\\2—SMG TPAD ISENSE 353500107 
7 66 65 46 43 42 43 28 32 29 PP3V3_S4 v4 50T23-8 oyy| 




















REFERENCE DES CRITICAL BOM OPTION 


IC, OPAMP, NCS333QS3,SC70-5 U5500,U5540,U5590 CRITICAL 



































CRITICAL 


SYNC_MASTER=CLEAN_X425G 
GND ne 
2 24 02 





SYNC_DATE=09/10/2014 

















Load Side Voltage and Current Sensing 
:5MM 


DEA BE EBITD 3 
GND_SMC_AVSS ao 41 4a 45 46 47 Apple Inc. <SCH_NUM>]D 
BYPASS=U5510.5::5MM 
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X87 AIRPORT CURRENT SENSE 
a1 67 66 65 45 42 4 PP3V3_S4 





SENSOR_NONPROD: Y 
1C5630 
= F 


Sense Resistor 0.005 
EDP Current: 1.06A 0.1U 











2) _PP3V3_ WLAN mS ISNS_AIRPORTP. 2 tier 


CRITICAL U5630 4 SENSOR_NONPROD:Y IAPC 
" OPA333DCKG4 SMC_ADC22 
SC70-5 R5634 


4__ISNS_ ATRPORT IOUT ARR SMg_ x8 TSENSE 














40 42 
SENSOR_NONPROD: Y 

















2 _PP3V3 WLAN 2 xs ISNS_ ATRPOF 


SENSOR_NONPROD|: GAIN: 822x PLACE_NEAR=U5000.B8:7MM 

















GND_SMC_AVSS a6 a1 aa 4 


at == a ida LCD PANEL CURRENT SENSE 


. PP3V3_SO 
2 a 3 : . NONPROD: Y 
"NONPROD? 














o| SENSOR_NON : 
VE ILDC 


EDP CURRENT: 1.0A U5670 biccgi maser SMC_ADC12 


INA214 
os «© [ID _ISNS LCD PANEL N 5 SC10 OUT PANEL IOUT ARR ¢—SMC_LCDPANEL TSENSE pop: 


























26 6° [D> ISNS LCD PANEL P 4 REF 
PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





SENSOR_NONPROD: Y 
































117S0008 RES,MTL FILM, 100K,5,1/20W,0201,SMD,LF | c5601,c5631,c5600,c5681,c567}| SENSOR_NONPROD :N 





GAIN: 100X 





SENSOR_NONPROD: Y 51 etnce_NEAR-US00D.c1: 780 
CPU DDR CURRENT SENSE | sis aig A BESVSS PLACE, set 


NONPROD: Y 











GND_SMC_AVSS ., 





EDP CURRENT: 4.2A 


SENSOR_NONPROD: Y SENSOR_NONPROD: Y 


R5681 U5682 ROD:¥ IC3C 
5 OPA333DCk SMC_ADC11 
ISNS CPUDDR P AAR 96 Isys CPU DDR RP 1 SC70_5 an 


4_ISN “CPU DDR_ IOUT Bee R SMC CPUPDR ISENSE 











=) 208 SENSOR_NONPROD: Y 








ISNS_ CPUDDR NINAA/ ss ISMS CPU _DQR_ R { 


Gain: 316x 








SMC_AVSS 40 41 44 45 46 
SENSOR_NONPROD: Y 


SENSOR_NONPROD: Y 








201 
SENSOR_NONPROD: Y 


S2 CAMERA CONTROLLER CURRENT SENSE 
ICMC removed due to lack of channel on SMC 


R5676 
NV 


58 
MF-LF 1/16W 402 


PP3V3_ 83 





MIN_LINE_WIDTH=0. 5! 
MIN _NECK _WIDTH=0. 2) 
R5677 VQUTAGE=3 . 3V 


a Lapin 2 ow : 


5% 
MF-LF 1/16W 402 


PP3V3_S0 





PP3V3_S3RSO CAMERA _R 





SM 


2 
eXW5675 
Use 1206 package 


SYNC_MASTER=CLEAN_ X305 SYNC_DATE=01/14/2014| 


- PAGE TITLE 
Debug Sensors 
PP3V3_S3RSO0O_CAMERA 2 TTT] 
<SCH_NUM> D | 
Apple Inc. SCH_NU! 
SENSE RESISTOR 0.003 OHM fo} Page T 
EDP CURRENT: 5A ; <E4LABEL> 
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WWW.AliSaler.Ccom : 


19 


EDP Current:49.5A 
Vimon=3xIo* (0.2/R8915) *R8912 


= 


GRAPHICS High Side 


PP3V3_S0 


Current Sense 





EDP Current: 13.9A 


PPVIN_S5_HS_GPU_ISNS 





CRITICAL 


os ISN, 


ol 





Vt 


U5710 
INA214 


PLACE_NEAR=U5000.F2:5mm 


S_HS_GPU_N 





9s ISNS_HS_GPU_P 


SCT OUT 
CRITICAL 


HS_GPU_IOUT e 


IGOR 


SMC_ADC14 








PPBUS_G3H 








GFXIMVP 6 IMON 


GPU VCORE 


XW5735 
SM 


i & 6 2 


e4 79 71 _PPVCORE_GPU 


MF 
201 











Gain:100x 














Voltage Sense 


VGOC 
SMC_ADC16 
—SMC_GPUCORE_VSENSE 


EAB URO 00 . BS : Smm 


3K 


GPUVSENSE 





[STD «© + 


1 PLACE _NEAR=U5000.B3:5mm 
C5735 





GND_SMC_AVSS 





VCORE Current Sense 


NOSTUFF 


PLACE_NEAR=U5700.1: 5mm 


R5710 
AWN 





NO_XNET_CONNECTION=TRUE 


SENSOR_NONPRO! 











GPUVCORE_INV 








SENSOR_NONPRO! 


*R5700 





SENSOR_NONPR 
R5717 
1M 





ME’ 
402 


CRITICAL 


C5710 
—— 0.10UF 
OPAMP_OPA333_NONINV 7] 


208 


SENSOR_NONPROD :¥ _ 


cERM 


U5700 ie 


OPA333DCKG4 
SC70-5 








SENSOR_NONPROD: ¥ 


PLACE_NEAR=U5000.B2: 5mm 


IGOC 


47 GPUVCORE_IOUT 


SMC_GPUCORE_ISENSE 
SENSOR_NONPRO! 


C5718 





PLACE_NEAR=U5000.B2: 5mm 


Gain: 3.004x 





GND_SMC_AVSS 


NO_XNET_CONNECTION=TRUE 


EDP Current: 7.317A 


SENSOR_GPU_NONPROD:y %°740 
96 73 ISNS PPOV95 SOGPU P 


96 _ISNg_PPovos soGPpU_R P 


GPU OV95 Current Sense 


a4 80 79 
PP3V3 SO ° 





SENSOR_GPU_NONPROD: Y 


SENSOR_GPWV_NONPROD: Y 


U5740 
OPA333DCK 





IG3C 


SENSOR_GPU_NONPROD: Y 





96 73 ISNS_PPOV95_SOGPU_N 





ov95_soGPu 


SMC_ADC18 
SC70-5 


4 














SENSOR_GPU_NONPROD: Y 


NO_XNET_CONNECTION=TRUE 





SENSOR|GPU_NONPROMD: Y 


1 SENSOR_GPU_NONPROD: Y 
R5742 
iM 


PLACE_NEAR-US000 
RN 
LRN 





PLACE_NEAR-US000 


ReqAs GND_SMC_AVSS 








40 41 





NO_XNET_CONNECTION=TRUE 


Gain: 139.86x 


SMC_GPU_HI_ISENSE 


PLACE_NEAR=U5000.F2:5mm 
REF 


SMC_ADC15 


[ED «° 


PP3V3_SOGPU 


17°16 72 71 68 66 47 


EDP Current: 13.5A eer 


96 73 _GPUFB_CS_P re 


GPU FB Current Sense 


PP3V3_ S80 





UD TLS 5mm 
GPUFB_CS_R_P OPA333DC1 





o6 73. _GPUFB_CS_N 


IGMC 


SMC_ADC20 
4 AA; @SMC_GPU FB _ISENSE fappy «0 «2 














GPUFB_CS_RB_N 





NO_XNET_CONNECTION=TRUE 





xW5790 
SM 


3473 72 71 _PP1V35_GPU_REG 1 & > 2 GPU 








GND_SMC_AVSS 








NO_XNET_CONNECTION=TRUE 


GPU FB Voltage 


VG1C 
Hinge NEARS bOO RIT Sme SMC_ADC21 
R5790 


4.53K 
FB_VSENSE_IN 





SENSOR_GPU_NONPROD: Y 
EDP Current: 13.5A 


VDDCISO_CS_P 


LAA 2 SMC_GPU_FB_VSENSE 


[OTD «° + 
PLACE_NEAR=U5000.H 


#65790 





GND_SMC_AVSS 


40 41 


VDDCI Current Sense 





SENSOR_GPU_NONPROD: Y 
1 


SENSOR_GPU|NONPROD: Y | 2 


U5790 PLACE_NEAR=U5000.A7: 5mm 





SENSOR_GPU_NONP 
R5796 
VDDCISO_CS_N “NA 


96 VDDCISO_CS | R_N 


opa333pcK SENSOR_GPU_NONPROD: Y TE2C 


sc7o-5 R5 22: SMC_ADC17 
4 N\A —SMC_GPU_vppct_TSENSE 


SENSOR_GPU_NONPROD: Y 
PLACE_NEAR=U5000.A7: 5mm 




















SENSOR_GPU_NONPROD: Y 


NO_XNET_CONNECTION=TRUE 





GPU VR OCP 


e4 80 79°77 76 72 71 68 





Cah 


Gain: 124.07x 








GND_SMC_AVSS. 40 








NO_XNET_CONNECTION=TRUE 
SENSOR_GPU_NONPROD: Y 


PP3V3_SOGPU 





U5750 


REF 3030 
SOT23-3 





ou’ 
CRITICAL 
GND 

















P3VQ_GPU_VREF 


R5752 
3 40.2K 
2 2 


NO STUFF 


U5760 


C5760 
LMV7275MG/NOPB 


0.1UEF 


CERM-X5R 
IWARN_FB 














GPUVCORE_IOUT 


GPUCORE_VR_ICCWARN_BUF_L 











NO STUFF 
C5761 


0.1UE 
CERM-X5R 


R5761 

















TRIP POINT: 61A 


2__GPU_VCORE_OC_L 


SYNC_MASTER=J45G_ AMD SYNC_DATE=07/01/2014| 


GPU V/I Sensors 
CS Apple Inc. 
(eo) 
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GPU PROXIMITY/GPU DIE/LEFT FIN STACK/RIGHT FIN STACK 


PP3V3_ SO AAA, PP3V3_SO GPUTHMSNS_ R 
MIN_LINE_WIDTH=0.38 mm 
MIN NECK WIDTH=0.2 mm 
VOLTAGE=3 . 3V 





PLACE_NEAR=U5850.2: 5mm 
TDIODE P __PLACE_NEAR=U5850.3:5mm 





1 
NO_XNET_CONNECTION=TRI VDD 


TGOD U5850 
GPU DIE TEMPERATURE a EMC1414-A-ATA 
DFN 


DP1 THERM* /ADDR| GPUTHMSNS 


CRITICAL 26 6€BI> TDIODE N DN1 ALERT*}) ®& GPUTHMSNS ALERT L 


95801 % oc GPUTHMSNS _D P 
BC846BMXXH 
SOT732-3 


























IDP2/DN3 smpata| 9 SMBUS SMC _ 0 SO SDA 








CEI 26 40 42 68 16 05 86 95 
PLACE_NEAR=Q5803. 3: 2mm CRITICAL? NO_XNET_CONNECTION=TRUE DN2/DP3 smcix |_1°_ SMBUS SMC _0O SO SCL 

aes = Se ee no u 58031 

i C5803 3| 


CIN] 26 20 43 69 76 85 86 95 
2 = Cc58521 GND THRM_PAD 

acement note: | 05803 0.0022uF —! z i 
PLACE Q5801 ON TOP SIDE 7 BC846BMXXH a 


1 2 SOT732-3 
CLOSE TO THE LEFT FIN STACK : 2 \ Placement note: 


\ 
PLACE U5850 ON TOP SIDE UNDER THE GPU 
NOSTUFF | os GPUTHMSNS D_N ager a NDERUTHE “GE 

















joe Se ee ee SS eee Se 


























LEFT FIN STACK TEMPERATURE Th1H RIGHT FIN STACK TEMPERATURE PLACE_NEAR=U5850.4:5mm 
PLACE_NEAR=U5850.5: 5mm 


el la a a ga | — 
Placement note: ; ~R5851 10K gives: 
PLACE Q5803 ON BOTTOM SIDE NEAR RIGHT FIN STACK Write Address: 0x98 


ge ne Te eg ve ah ae SE a ce Read Address: 0x99 


Be a fae Sa er a Jae al 


DDR3 PROXIMITY/CPU PROXIMITY/PCH PROXIMITY/AIRFLOW PROXIMITY 


R5870 


2 PP3V3_SO CPUTHMSNS_R 
MIN_LINE_WIDIH=0.25 mm 
MIN-NECK_WIDTH=0 2° mm 
VOLTAGE=3. 3V 





1 
VDD 
TMOP DDR3 PROXIMITY TEMPERATURE 


U5870 
ss DDR3THMSNS D1 P EMC1414-A-AIA 


DFN 
PLACE_NEAR=U5870.2:5mm 
CRITICAL 3 PLACE_NEAR=U5870.3:5mm DP1 THERM* /ADDR| CPUTHMSNS 
pt Se ee ee ey Se ee Se Q5806 DN1 ALERT* CPUTHMSNS_ ALERT _L 
, Placement note: | BC846BMXXH 


v DP2/DN3 SMDATA| SMBUS _SMC_1_SO_ SDA 
PLACE Q5803 ON TOP SIDE NEAR DDR3 ae a EC B 40 43 48 95 
ie ee ear ae, Spa ee ees an eal 





























DN2/DP3 SMCLK SMBUS _SMC_1_ SO SCL CON] #0 43 48 95 
ss DDR3THMSNS_D1_ N GND THRM_PAD 





























4 a TCOP cPU PROXIMITY TEMPERATURE 
TaOP AIRFLOW PROXIMITY TEMPERATURE 


De ee te eee Ae ee eG 
a sc CPUTHMSNS D2 P , Placement note: 


pce eae 3 HORNE CONNER TONSEREE Rue U5870 ON TOP SIDE UNDER CPU / 
SOT732-3 CRITICAL 


1 Q5804 
BC846BMXXH 
SOT732-3 

















2 = R5871 10K gives: 
ss CPUTHMSNS D2 Write Address: 0x98 
TPOP PCH PROXIMITY TEMPERATURE Read Address: 0x99 
: Placement note: . BEACE-NEAR-USB70. 9: 
" PLACE 95802 ON TOP SIDE 
' CLOSE TO BOARD EDGE 














ae Pee SaaS eh Sep Ee ep EP EP EP EP en 
\ Placement note: 

PLACE 95804 ON TOP SIDE UNDER PCH 

f 


X87 PROXIMITY 





THSP TBT DIE 


96 2 TBT THERMDP 6 — TBI THERMDP 
a8 2°€BT> oo 8 MAKE BASE=TRUE] PLACE_SIDE=TOP 
U5823 


NOSTUFF 
HPAOO330AI 
SOTS63 
95 48 43 40¢ BT SMBUS suc SDA ADDO 


CRITICAL 
95 48 43 40€BT> SCL ALERT| 























PLACE_NEAR=U2800.AC6: 2mm 
WRITE ADDRESS: 0X92 1542 os TBT THERMDN 


READ ADDRESS: 0X93 XW5820 
SM SYNC _MASTER=CHANG J45 SYNC_DATE=11/26/201q4 























Use GND pin Bl on 02800 for N leg 


Sane Nore 
« Apple Inc. <SCH_NUM=> 

he Seo. te ay Bop a et a on 

, Placement note: ; © E4LABEL> 
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Right Fan 


619 1a PPSV_SO 
7873 





67 66 63 62 59 58 49 36 19 1s PP5V_ SO 
873 


6 85 84 20 





3? PBP3V3_ SO 
443 


96 





PP3V3_ SO 





R6050 : 
os @e_SMC_FAN_0_TACH hak CRITICAL CRITICAL 


eu i 36050 s ; SMC_FAN 1 TACH “sh 56060 7 
» PP3V3_ $3 FAN CTL FF14A-S5SC-R11DL-B-3H % FF14A-5C-R11DL-B-3H 


F-RT-SM F-RT-SM 
PP3V3_S3_ FAN CTL 

















NC 

















§ 2 PP3V3_ SO 
43 
56 








K 
1 z. 
5 PP3Vv3_ SO NWN ss FAN RT TACH § 





























REE SevK—7 Ww ORO SP ne7 


MF ME a SOT563 
oD SMC_FAN 0 CTL es FAN LT PWM nN t « FAN RT PWM 


518S0769 
























































518S0769 





NOSTUFF 


SYNC_MASTER=J15 MLB SYNC _DATE=10/31/2014 
Fan Connectors 

C3 Apple Inc. Sas 
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SPI ROM 


Quad-IO Mode (Mode 0 & 3) supported. 
SPI Frequency: 50MHz for CPU, 20MHz for SMC. 


SPI+SWD SAM Connector 


PP3V3_ SUS 





SAMCONN 
CRITICAL 
Me. J6100 
BYPASS=U6100:: o CRITICAL DF40PC-12DP-0.4v-51 
vcc M-ST-SM 


U6 14 O 
C W25064FVZPIG PP3V42 G3H 
VCC e 64MBIT 


x00 come, r 
uU6e101 WSON pr(100)|-5 SPI_MLB_I00 MOST 5 
TALVC1G99 


SPI_MLB_ IO0_ MOST 00 - SPI MLB CLK 
SOTs33 OMIT TABLE SPI_MLB_I01_ MISO OO - SPI MLB CS L 
te 1 — SPI MLB 102 we L 4 ene _S21ROM USE MLB 
eB CRITICAL ldes* ron 
or 4 ad as 
=> 


IBYPASS=U6101::3mm 


1C6101 
































so SPI MLB CLK rare 








SPT _MLBROM CS_L 
PLACE_NEAR=U6100.1:12MM 











o1 ss PI MLB CS L 
es so 1g _SPTROM USE MLB 














SPI MLB I0O2 WP L 
SPI_MLB_IO3_HOLD_L 








2. SPT MLB TI01 MISO so 5 SPT_MLB_TO3 HOLD Tgqaugy SMC_TMS_ (SWDIO 
WP* (IO2) 102 BOUTON) re O 0 { ) 
- 00 SMC_TCK  (SWCLK) 


SMC _ RESET L 
7q HOLD* (103) 103 





CED 1 41 86 
{OUD #0 1 8 


























GND THRM_PAD 














7 7 























516S00024 _L 
NOTE: If HOLD* is asserted 


ROM will ignore SPI cycles 
in normal and Dual-IO modes. 





Quad SPI and QOPI instructions require the non-volatile Quad Enable bit (QE) 
in Status Register-2 to be set. When QE=1, the /WP pin becomes I02 and /HOLD pin becomes I03. 


Bus Series Termination 











Sam Card ROM Slave 











R6120 


PCH Master 


SMC12 Master 


SPI CSO RL 
PLACE_NEAR=U1100.Ad7: 50MM 


33 





R6111 
SPI CLK R inky 
PLACE_NEAR=U1100.AJ11:50MM 


i 2 
VV PLACE_NEAR=U6100.1:12MM 


/20W 


1 
ME 
Ro121 i 





SPIT MLB CS _ L 
MAKE_BASE=TRUE 





SPI _ MOST R 
PLACE_NEAR=U1100.AH1: 50MM 


1 2 
VW PLACE_NEAR=U6100.6: 12MM 
1/20w 


261 RO122 


a 2 
/\/\-SEACE_NEAR=U6100- 5? 120M 





SPT MLB CLK 


MAKE_BASE=TRUE 


SPI_ MLB IOO MOST 





(SPI_IO<0>) 
R6113 
SPI MISO x 

PLACE _NEAR=U1100.AH3:50MM 


1% 
1/20W 


MF 
R 612 3 Fh 





MAKE_BASE=TRUE 


ROM Slave 


SPI_ MLB IO1 MISO 





(SPI_IO<1>) 


SPI IO<2> 
PLACE_NEAR=U1100.Ad4: 50MM 


1 2 
/\/\—SrRCE_NEAR=U6100- 2? 12MM 
1/20w 


ae R6130 





MAKE_BASE=TRUE 





R6119 
SPI _I0<3> t,t 2 
PLACE_NEAR=U1100.AJ2:50MM 


As 
Ww 


1/20 
R6131 3G 
33 


PLACE_NEAR=U6100.3:12MM 





SPI_ MLB I02 WP L 
MAKE_BASE=TRUE 





1/20W 
MF 


201 
OVER/UNDER-SHOOT WAS OBSERVED ON I02 AND I03. 
QHOM WERE ADDED FOR R6118&R6119 AS PLACEHOLDER. 


FINAL VALUE NEEDS TO BE TUNED. 


NOSTUFF 
R6114 
MISO 








1 2 
ANN PLACE_NEAR=U5000.M9: 12MM 
NOSTUFF 


R6115 
0 








1 2 
NINN PLACE _NEAR=U5000.N9:12MM 


iPeow NOSTUFF 
0861 R6116 





1 2 





A PIR ERO 7 L110: 
1/20W TUFF 


0861 R6117 


2MM 








1 9 2 
ps. 
1/20W 
ME 
0201 


PLACE_NEAR=U5000.K10: 


1 2 
WAVAY, PLACE_NEAR=U6100.7:12MM 


SPI MLB I03 HOLD 
MAKE_BASE=TRUE 


SYNC. MAS TER=CLEAN_ X425 
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SCH_NUM> 
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EL> 











AUDIO_CODEC 


AUDIO CODEC, 





APPLE P/N 353S4080 


ANALOG BLOCKS 


PP3V3_SO_AUDIO_ANALOG 


CRITICAL 


L6201 
5%-1.3A 


120-OHM-2 


PP3V3_SO0 





MIN_LINE WIDTH=0.4 
MIN-NECK-WIDTH=0 : 1 
VOLTAGE=3. 3V 


MM 
mm 





CRITICAL 
C6219 
15UF Ue 


1/2 16v 2 


CRITICAL 
C6215 ~ 
10UF — 


+ 





BYPASS=U6201.A8:B10:5 mm 


1 | TANT-POLY 
On 0805-LLP-1 
os BYPASS: 
X5SR 
0402 


6201).H12:H13:5 mm 


MIN_LINE_WIDTH=0.20MM 
MIN_NECK_WIDTH=0.07MM 
CODEC_FLYP. 





CRITICAL 


C6222: 
15uF — 


eae 
x5R 2 
0402 








MIN_LINE_WIDTH=0.20MM VREF_pac #13 


BYPASS=U6201. 


X7R-CERM 
0402 





+ 
C6216? 


@24V5_AUDIO ANALOG 


* C6217 





10UF 








20% 

lev 

TANT-POLY 

0805-LLP-1 
GND_AUDIO_CODEC 








BYPASS=U6201.N13: 


ad 
11:5 mm 


C6214 
0.1UF 


10% 
lev 
X7R-CERM 
0402 


C6213 
10UF 


20% 

2 6.3V 
CERM-X6S 

0402 














0402 
CRITICAL 


GND_AUDIO_CODEC 

















VREF_DAC 





MIN_NECK_WIDTH=0.07MM MIN_LINE_1 


MIN_NECK_| 


720MM 


TH=0.07MM 


vHP_FiInTN All 





VHP_FILT- 





A8& 


CS4208-CRZR 
FLYP 





CODEC_FLYN 


VEBGA 
FLYN 











PLACE XW6201 NEAR 5V SOURCE 


xXW6201 


SM 
PP5V S84 1 56 2 PP5V S4 AUDIO xw 


L6200 


FERR-22-OHM-1A-0.0550HM MIN_NECK_W 


MIN_LINE_WIDTH=0.20MM + 


MIN_NECK_WIDTH=0.07MM 





ANALOG 
FLYN 





GND_AUDIO_CODEC 


SYM 1 OF 2 


LINEIN_L+ 





MICBIAS1 





MICBIAS1 


LINEIN_L-— 


LINEIN_R+ 
LINEIN_R-— 











MICBIAS2 








IMICBIAS1_L 
IMICBIAS1_R 





MICBIAS2 





IMICBIAS2_L 








IMICBIAS2_R 





GND AUDIO CODEC 


IMICIN1_L+ 





IMICIN1_L- 


IMICIN1_R+ 
IMICIN1_R- 


IMICIN2_L+ 





GND_AUDIO_CODEC CODEC_MICIN2 


IMICIN2_L— 


IMICIN2_R+ 
IMICIN2_R- 





AUD_HSBIAS_IN 


HSBIAS_IN 





AUD HSBIAS 


HSBIAS 





AUD_HSBIAS_ REF 


HSBIAS_REF 





HSBIAS_FILT 























1C6221 
L 4.7UF 


T— 20% 
lov 

2 X5R-CERM 
0402 








AUD_HSBIAS_FILT| 





4.5V POWER SUPPLY FOR COD 








APPLI 





P/N 35382456 





MIN_LINE_WIDTH=0.20MM 


DTH=0.15MM 


U6200 


VOLTAGE=5V TPS71745 


4V5 REG IN ° IN 





HPOUT_L| 
HPOUT_1 


SENSE_Al1| 
SENSE_A2 


HS3| 

HS4 
HS3_REF| 
HS4_REF| 
HSIN+ 
HSIN- 


SENSE_B1| 
SENSE_B2 
SENSE_C 
SENSE_D 


LINEOUT1_L+ 
LINEOUT1_L- 


LINEOUT1_R+ 
LINEOUT1_R- 


LINEOUT2_L+ 
LINEOUT2_L-— 


LINEOUT2_R+ 
LINEOUT2_R- 


LINEOUT3_L+ 
LINEOUT3_L-— 


LINEOUT3_R+ 
LINEOUT3_R- 


LINEOUT4_L+ 
LINEOUT4_L- 


LINEOUT4_R+ 
LINEOUT4_R- 


VCO! 
VREF_ADC| 


Al2 


MIN_LINE_WIDTH=0 


MIN_NECK WIDTH=0. 07MM 





BYPASS=U6201.A1:A2:5 MM 


GND_AUDIO_CODEC 51 55 





AUD _HP PORT L 





Al3 


MIN_LINE_WIDTH=0 


MIN_NECK WIDTH=0. 07MM 


AUD _HP PORT _R 





eli 


AUD 


TIPDET 1 





D12 


AUD 


TIPDET 2 





Cla 


MIN LINE WInTH=0 


sau MIN NECK WIDTH=0 07MM 


AUD_US 


HS_GND 





C1iz 


MIN LINE wIntH=0 


mn MIN NECK WIDTH=0 07MM 


AUD_CH 


HS_GND 





B13 


MIN LINE WIDTH=0 4MM MIN NECK WInTH=0 


AUD HP 


PORT REFUS. 





B12 


MIN LINE WIDTH=0 4MM MIN NECK wrntH. 


AUD_HP 


PORT _REFCH 





N6 


CODEC_HS_MIC_P 


MIN LINE wrnTH=0 3M 





96 
M6 


96 


CODEC_HS_MIC_N 


MIN_NECK_| 
MIN LINE WIDTH bl. 


C6224 
1UF 


TH=0. 06MM 





MIN_NECK_| 


TH=0.06MM 





1/[2 


MIN_LINE_WIDTH=0.3MM 


MIN_NECK_WIDTH=0.07MM 
axe HS_MIC 





10% 
25V 402 





X5R 





C6225 


LUF  mrn_iins_wrpTH=0. 3mm 
1 | | 2 MINCNECK_WipTH-o. O7}p4 





GND_AUDIO_CODEC 

















tf HS_MIC 


10% 
25V 
X5R 


402 AUD 


TYPEDET 





No_TEST=TRUE NC_AUD_LO1 


LP 





No_TEST=TRUE NC_AUD_LO1 


LN 





No_TEST=TRUE NC_AUD_LO1 


RP 





No_TEST=TRUE NC_AUD_LO1 


RN 





AUD_LO2_L_P 





AUD_LO2_L_N 


LFT. SPKR AMP. SIG. SOURCE 





AUD_LO2_R_P 





AUD_LO2_R 


RT. SPKR AMP. SIG. SOURCE 





AUD LO3 L 





AUD_LO3. 


LFT SUBWOOFER AMP. SOURCE 





AUD_LO3. 





AUD_LO3. 


RT. SUBWOOFER AMP. SOURCE 





NC_AUD. 





NC_AUD. 





NC_AUD. 





NC_AUD. 





CODEC_VCOM 





CODEC VREF ADC 














CRITICAL 
C6210 


CRITICAL 
* C6211 





1UF-100HM 


10UF 





20% 
25v 

TANT 
0603-LLP 








20% 

2 16Vv 
TANT-POLY 
0805-LLP-1 


AUDIO_CODEC 





MIN_LINE_WIDTH=0.20MM 
MIN_NECK_WIDTH=0.15MM 
VOLTAGE=4.5V 


PP4V5 AUDIO ANALOG 





SON 
OUT 





MIN_LINE_WIDTH=0. 60MM 
MIN_NECK_WIDTH=0.20MM 
VOLTAGE=5V. 


PP3V3_S0 


CRITICAL 


4V5_REG_EN NR/FB| 


EN 








NOSTUFF 


PM_SLP_ S3 BUF L 














NC 











GND CRITICAL 





0.01UF 


C6202? 


CRITICAL 


C6203 
1.0UF 





+ C6200 





10% 
25V 
XSR-CERM 
0201 


XW6200 

















20% 
Tov 
XSR-CERM 
0201-1 








GND AUDIO CODEC 





PLACE XW6200 BENEATH U6200, 


BETWEEN PINS 2 & 5 


+ + 
MIN_LINE_WIDTH. 


MIN_NECK_WIDTH 
VOLTAGE=0V. 


‘0. SMM 
0.15MM 


SYNC_MASTER=JOE 345 


SYNC_DATE=07/30/20134 


‘AUDIO: CODEC, ANALOG 


Raine NOME 


Apple Inc. ss 
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AUDIO CODEC, DIGITAL BLOCKS 


L6300 APPLE P/N 35384080 
FERR-22-OHM-~1A-0 .0550HM 


PP1V5_SO_AUDIO_DIG 


MIN_LINE 0.6 MM 
MIN_NECK_| 20 


VOLTAGE=1. BYPASS=U6201 
+ C6302 








BYPASS=U62q41.G1:F1:5 mm 
BYPASS=U6201.K1:K3:5 


C6303 |1 C6304 
X7R-CERM vo 0.1UF 0.1UF 


“S¥pass=U6201.392:31:5 mm H pen 


2 Ade BYPASS=U6201.A7: 


cERM— 


0201 + C6307 




























































































poo 53 GPTOO SPKR SHUTDOWN IGP TOO SPDIF_IN| CS4208_ SPDIF_T 
2 PD_CS4208_GPIO1 IGPIO1 U6201 SPDIF_OUT| CS4208 SPDIF OUT PDIF_OUT JACK 


58 SPKRCONN L_ID IGP 102 = 

1/200 » GD a eer a CS4208-CRZR DMIC_SDAO 
ME aes IGP IO. 

MF VFBGA DMIC_ScLO EST=TRUE NC_DMIC_CLKO 


NOSTUFF DFET_OPENUS IGPI04 DIGITAL 
DFET_OPENCH 
= IcPIOS5 SYM 2 OF 2 DMIC_SDA1 


DMIC_SCL1 EST=TRUE NC_DMIC_CLK1 









































NC_CS4208_GPOO NO_TEST=TRUE. IGPOO 








NC _CS4208 GPO1 No_TEST=TRUF IGPO1 DMIC_SDA2 
DMIC_SCL2 EST=TRUE NC_DMIC_CLK2 








BIT CLK IBCLK 


SYNC ISYNC DMIC_SDA3 DMIC_SDA3 
2152 CS4208_HDA_SDOUTO_R spto DMIC_SCL3 


SDINO 2 TP_CS4208 HDA SDOUT1 ISDI1 
































ISDOO NC o DMIC_CLK3_R 1 2 DMIC_CLK3 
ISDO1 NC 
ISDO2 NC 
ISDO3 NC 
‘ORST* NC 


NC 
ICLK_A 
CS4208_MCLKA asT=TRUE i- NC 


ISCLK_A 
CS4208 SCLKA EST=TRUF ~ NC 


ILRCK_A 
$4208 LRCLKA ST=TRUE aa Ne 


SDOUT_A 
$4208 sDOUTA BST=TRUE = 
ISDIN_A 












































ICLK_B 
ISCLK_B 
ILRCK_B 
SDOUT_B 
ISDIN_B 





CS4208_MCLKB ST=TRUF 
CS4208_ SCLKB EST=TRUE 
CS4208_LRCLKB ST=TRUF 
CS4208_ SDOUTB ST=TRUF 





























ISDA 


SCL PP6301 
P3iM 


SM 


DMIC_SDA3 1 











oP 





PLACE_NEAR=U6201.N3:5 mm 








PP6302 
Pau 





e1 s2 11 HDA_BIT CLK 1 





PLACE_NEAR=U6201.F2:5 mm 


PP6303 
eau 


11 HDA_SYNC €°) 





PLACE_NEAR=U6201.E2:5 mm 


PP6304 
— 


2 a1 HDA_SDOUT 





© 


PLACE_NEAR=U6201.D2:5 mm 


s2 CS4208 HDA SDOUTO_R 





PLACE_NEAR=U6201.D1:5 mm 


SYNC_MASTER=JOE _ J45 SYNC_DATE=07/30/2014 


~~ RUDIO:CODEC, DIGITAL 


Apple Inc. seis D 
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25 s3 PPSV_SO_AUDIO AMP Lg 


CRITICAL 


1 
CRITICAL CRITICAL ce4i2 
47UF C6411 USING 0603 PAKAGE IS FOR DFM TO PROTECT U6410 (CSP) 


L6410 20% J 
6.3 BYPASS=U6410.A1:A2:5 mm 
FERR-1000-OHM : wane booye 2 1 OGATT 
CASE-A4 Ee este= 
T— 108 


4 
«| CRITICAL gov 
CRITICAL ie 2 x7R 


PVDD 603-1 
4X MONO SPEAKER AMPLIFIERS (MAX98300 & SSM2375) coats werk U6410 


APN: 35382888 & 35352958 i MAX98300 
s || = = SPKRCONN_L_OUT_P. 
GAIN = +3 DB PKBAMP Tht NO_TEST=TRUE WLP 


0402 PKRAMP TIN P IN+ OUTH 
1ST ORDER FC (L&R) NOM 569 HZ CRITICAL i C1 


Pree a OB 
1ST ORDER FC (SUB) = NOM 9 HZ NO = 


SPKR_SHUTDOWN C3 SPKR_L_GAIN 


L PKRAMP_LIN_P 





























[OUT 25 86 %6 








BL MIN_LINE, 


























SPKRCONN_L_OUT_N 55 86 96 
MIN_LINE_WIDTH=0.40 MM 
L6401 MIN_NECK_WIDTH=0.10 MM 
FERR-1000-OHM 1 
R6410 


GP100_SPKR_SHUTDOWN fYYY\2 100K 


0402 ivaew 
CRITICAL MP-LE 
402 5 























es 53 PP5V_ SOQ AUDTO AMP R 
CRITICAL CRT T Can 1 BYPASS=U6420.A1 
CRITICAL C6422 


L6420 C6453 pea C6421 


~1000- 4 
FERR-1000-OHM 0.01UF 208 J @| CRITICAL pel 


96 51 CD UD_LO2_ RP 96 PKRAMP_RIN_P it = TANT-POLY PVDD 











CASE-A4 XSR-CERM 
201 

CRITICAL U6420 RERBCOMN R_OUT_P 

noted C6424 ; MAX98300 2a 


FERR-1000-OHM 0.01UF NOQ_TEST=TRUE a3 WLP BT SPKRCONN_R_OUT_N 55 86 96 


1 (YY YX 2 Liz ool SPKRAMP_RIN_P N+ ouTH MIN_LINE_WIDTH=0.40 MM 
UD_ LO: R_N 96 \PKRAMP_RIN_N = B3 cL MIN_NECK_WIDTH=0.10 MM 
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52 51 49 48 47 46 
ee. SPKRCONN LID 








CODEC INPUT SIGNAL PATHS 








FUNCTION CONVERTER PIN COMPLEX 
J6601 SPKRCONN_SL_OUT_P 
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DMIC_SDA3 FF14A-—5C-R11DL—B-3H SPKRCONN_SL_OUT_N 
DMIC 2 Ox09 (9) Ox1ic (28) 6 = F-RT-SM 





6666406 

















HEADSET MIC (7) 0x18 (24) 




















a6 DMIC_SDA2 
OTHER CODEC GPIO LINES 





CRITICAL 








J6603 
LEFT SPEAKER ID GPIO2 INPUT FG, LOW = MERRY 
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J6600 
eva caters AUDIO-SPDIF-J44 


AUD_US_HS_GND 1 (YYY) 2 a F-RI-TH 
sa AUD_CONN_RING2_xW 


MIC 
MIN_LINE WIDTH=0.5MM 
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MagSafe DC Power Jack 
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J7000 
WTB-PWR-M82 
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NOSTUFF 
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9 223V42_G3H 








TP_TDM ONEWIRE MPM + C7008 


—— 0,1UF 


SMC_BC_ACOK 40 41 42 57 
1 








CRITICAL 


Uu7001 
TC7SZO8FEAPE 5 


SOT66S 














SMC_BC_ACOK_VCC 




















518S0508 c70002 
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NOSTUFF 


For Erp Lot6 spec R7190 
BH EA 
CHGR_DCIN DR P5V1 BOOST ANA /2—CHGR DCIN. s, 
MIN_NECK_WIDTH= 25: MF-LF 5% 402 
MIN_LINE_WIDTH= 1/16W 














0. 
0.5 
C7. = 
PLACE_SIDE=BOTTOM c E VIN BOOST 22UEF —— CRITICAL 


Reverse-Current Protection q U7190 L71 PP5V1 CHGR VDDP 
FROM ADAPTER Inrush Limiter CRITICAL 1 7180 LT3470A peepee. gon GuaaBeute _ 


DEN 
eens ee iggrOrFl_ __» _FPRGIN, G34 INRUSH oe on a rect se 4 
IRF9395TRPBF MINCNECK-WIDTH-0 125" mm PLACE_SIDE=TOP CRITICAP™® 2 NONECKTWIDTH=0 | 25" mm DP418C-SM CRITICAL] CRITICAL 


Vi GE=Z0V NODE 
DIRECTFET-—MC 60 IRTLSH nee Z fie i TCH_NODESTRUE Ste eee 


ee NOTE: MIRROR C7190 0% 0%, 100MA MAX OUTPUT 
Mp=Ee AND C7191 18 M (Switcher limit) 


2402 
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CHGR AGATE DIV CHGR_SGATE DIV = 
HENEREGEWEBTEAO | 25" HENCHEGRWEBTEAO | 25m ra ae ee a 
= =0.25 mm NECK =0.25 mi PLACE_SIDE=TOP 
1R7181 P5V1_ FB o — AND C7199 


R7186" 
332K 92K 
1/16H resad 
CRITICAL METLE 2402 
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ACIN pin threshold is 3.2V, +/- 50mv 





vs CHGR_ CST RP 
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Divider sets ACIN threshold at 13.55V 


Sparkitecture impedance is set by R7112 in es CHGR_ CSI RN 


vt 
OXKEO. 
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30mA max load 


PP5V1_ CHGR VDD f NWN | PPDCIN G3H CHGR 4 ee JMERROR. C/1 30 2AND 
<5 5 =0-6 
se so 43 42 11 40 38 37 34 39 —PP3V42_ G3H MENNECK WIDTH-0.1 mm g _PPSV1_CHGR_VDDP. TE HENE-Ripti-0-S5"™%, | CRITICA,. CRITICAP CRITICAL CRITICA}, CRITICAL CRITICAL] CRITICAL 
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3 3 (Pk 0% 
35v. 35v. 35v. 35v. 35v, Exe Eve 
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CASE-D2-SM CASE-D2-SM CASE-D2-SM CASE-D2-SM CASE-D2-SM 402 402 
+ + + + 
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~)SMB_RST_N aenne Q71 30 


© [ID_SMBUS_sMc 5 _G3_sd usc. 7100 ' eee ee Gree Anis 
&€ED—SMBUS SMC 5 G3_ SD) 10Ispa sopn » AGATE C7125 _ 


; CHGR_ VFR 4 csIP Es a £ = 400 kHz 
- c> = VERO CSIN| 


CHGR_ CELL 6 IcELL CRITICAL CRITICAL 


BOOT| S L7130 TO SYSTEM 
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MIN. TINE. WIDTH=0Ma WIDTH=0.2 mm 
CHGR_ICOMP ICoMP PHASE ALINE 2 = 1(YYY V2 1 2 PPBUS G3H siandpa Puasearse 
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CHGR_VCOMP lvcome MINCNECR-WIDTH=0.S fun PIME173T-SM 
LGATE CHGR LGATE es wes 2 SWITCH_NODESTRUE 0603 

CHGR_VNEG IVNEG MIN_LINE_WIDTH=M18_MHCK_WIDTH=0. DIDT=TRUE 15281466 CRITICAL 
ft CSO _P Icsop BGATE CHGR_ BGATE 

R7115 F7141 

CSO _N CHGR_AMON 

330K eson BON aaGH. BON eee AMP—32V-0.0060HM 
eiew BMON na PPVBAT G3H CHGR_ REG t 


2 
Zaye j a Boor SMC_BC ACOK 7 +0 al 42 56 MIN_LINE_WIDTH=0.6 mm CRITICAL i\ 
CHGR_VCOMP_R Qs VOLTAGE=12. 6V 
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Q7135 
NTIMFS4C10N CRITICAL CRITICAL 


DEN R7I1S0 Q7155 
0.005 = SI7137DP 
1W so-8 
061-6 
XW7100 2 1 PPVBAT G3H CHGR R a 
SM 


4 3 | MINSNECRWIBTH-0°3 EM ion PPVBAT G3H CONN «x 


+ 
1 2 (GND) VOLTAGE=12. 6V MIN_LINE_WIDTH=0.6 
t—6 64+ C715 tL KEN : 


MIN NECK WIDTH=0-25 mm 
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VOLTAGE=0V 
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116S0004 RES,MTL FILM,0 OHM,1A MAX, 0402, SMD R7723,R7724 BKLT:PROD 
(9-12.6V LCD Backlight Input) 


)|_BKLTCTRL (SV Backlight Driver Input) 








)_KEDLED (SV Keyboard Backlight Input) 
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sy oe 47 44 9 PPBUS G3H 1/2 EPBUS SOLCDBKLT FUSED 2 2 PPBUS SW_LCDBKLY PWR 
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1 MIN_LINE WIDTH=0.6 MM PWRERS 121258 
R7744 MIN-NECK—WIDTH=0:25 MM 
0 DIDT=TRUE 


























5% 

1/16W 

MF-LF VOLTAGE=5V 

2402 MIN_LINE WIDTH=0.4 MM 
MIN_NECK_WIDTH=0:2 MM 


4PPSV SO _BKLT VDDA 1 
MIN_LINE_WIDTH=0.4 MMg PP5V_SO_ BKLT] VDDD R7703 
MIN NECK -WIDTH=0.2 MM 


re} 
VOLTAGE= $ 53 
ClT e 1C7741 











402 BKL_FET_CNTL 


GND _BKLT_SGND MINCNECK-WIDTE@O : S5"Mom 


DIDT=TRUE 























U7701 


aay BKL sw 
LP&4548B1SQ —-03 MIN_LINE_Wid 


MIN-NECK—WIq 
BKLT SD 11 | sp sw 2 DIDT=TRUE 

(PPBUS_SO_BKLT PWR_R) 2 | vsEnsE_N sw 

(PPBUS_SO_BKLT PWR F) 10 | vsENSE_P FBI BKL FB 


BKLT_SENSE_ OUT 19 | sensz_ovur fy 


LCD_BKLT_EN 0 BKLT EN R 7 | ISET_KEYB| 2° BKLT ISET KEYB 


12 |pwm_xevB  xeyB1Li3 BKLT KEYB1 O KBDBKLT_RETURN1 


14 MIN_LINE WIDIH=0.5_ MM 
KEYB2 BKLT KEYB2 ‘ MIN_NECK_WIDTH=0.25 MM 
15 | scx «pu BKLT : ENG SNe 


16 | spa (rev) sw2|_& 
8 
FB2 
CRITICAL KBDBKLT_ RETURN2 
6s GND _ BKLT SGND ea en LSS MIN_LINE WIDTH= 
R7747 


-5 MM 
MIN_NECK_WIDTH=0.25 MM 
0 
SMC_ SYS _KBDLED AKA e BKLT PWM KEYB 


NO STUFF 


107747 
—L 33PF 





















































BKLT: ENG 









































GND_SW 


GND_SW2 








GND_SW 





31. 6K 
$ 1/20W 
ME 

9201 


PPVOUT BKLT FB2 
MIN_LINE_WIDTH=0. 
MIN-NECK WIDTH= 
VOLTAGE=40V 


2. 
XW772 
#3 62 59 89 49 26 19 19 -PP5V_SO xW7700 aed 
a M 


86 85 84 80 79 D7720.K: 
KBDBKLT_SW || PEACE HERRCR aR Roe 
it & & 2 MIN_LINE_WIDTH=0 . 


MIN_NECK_WIDTH=0. 
DIDT=TRUE 











24 
aa. 
7 


2 25v 
NPO-coG 
0201 








ss _GND_BKLT_ SGND 




















GND_BKLT_ SGND 
MIN_LINE WIDTH=0.4 MM 
MIN-NECK WIDTH=0.2 MM 
VOLTAGE=0V 




















0 
67 66 63 62 59 38 49 36 19 1g PPSV_ SO eae atone 37180572 
7720 CRITICAL 
ses «2 ED 12C BRKLT SCL o BKLT_ SCL 40 Se Ae DI720 PPVOUT_SQ_KBDBKLT 3. oc 
0201 gP5V SO KRDLED R21 2 AN) | | MINSNECKWIDTH=O 35m 
MIN TINE Wp aoe. 3 MM PSTO41H-CDH46D14-SM Vo VOLTAGE=40V 


VOLTAGE=5V 107722 RB160M-60G 1C7725 
































Q 
rm 
Q 











86 8s OC BT> I2C BKLT SDA 0 BKLT SDA 
0201 























OxuRL 
N 
OxKURH 




















7720, C7721 SHOULD BE PLACED MIRRORED 





7723, C7724 SHOULD BE PLACED MIRRORED 
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# OD LCD _BKLT PWM ose MN 2 eB BKLT PWM Roop « a6 


THE INFORMATION CONTAINED HEREIN IS THE 
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1.5V SO Regulator 
L.USV SUS LDO 


Lynx Point-H requires JTAG pull-ups to be powered at 1.05V in SUS. 


PP3V3_S5 

+ 
| Vout = 1.508V Pull-ups (3) must be 51 ohms to support XDP (not required in production). 
y 








CRITICAL CRITICAL 
1C7850 = 70mA is required to support pull-ups. Alternative is strong voltage 
Max Current 1.5A dividers (200/100) to 3.3V SUS, which burns 100mW in all S~-states. 





IOUF 

U7810 2 bea¥ ey, CRITICAL oe a 

SaRy xes ¥ L7870 CRITICAL 

2.2UH-3A PP1V5 SO en ee XDP_PCH 
‘ U7840 





ISL8009B 
DEN e—______J 








67 66 [I P3V3S0 P1V5 SQ EN2Z/rn CRITICAL Lx P1V5S0O SW z 1 2 
z PCMBO42T-IHLP1616BZ TPS720105 
766 9017 1514 13 12 11 -PP3V3_ SUS SON PP1v0O5 SUS 18 84 


2 P1V5SO PGOOD 3lpor VEB @ : 
<< Ri C7876 1 IBIAS 
4 Vout = 1.05V 


SKIP RSI Te 
GND THRM_PAD v 3] 
7] 7 CRITICAL RITICAL | CRITICAL Max Current = 




















4 





























P1V5S0O FB 























2402 + 
< > 

e Rb e C7872, C7873 FOR DESENSE IMPROVEMENT 
Vout = 0.8V * (1 + Ra / Rb) | LOCATION DEPENDS ON DESENSE TEAM 
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CRITICAL 


Q7979 


SI7121DN 
RC Value not Final ina cate 


PP3v3 sd 











PPBUS_S4_TPAD 

















CRITICAL 











CRITICAL 
Q7972 
DMN32D2LFB4 


DEN1006H4-3 
SYM_VER_2 





7979 




















PVIN_S4_TPAD EN L 





PVIN_S4_TPAD_ss 

















§—_2VIN_s4_ TPAD EN 











PPBUS_G3H 


a6 @4 63 57 56 47 44 30 














“R7926 
10) 


53 

1/1éW 

ME-LF 
02 





+0 ET SMC_ACTUATOR DISABLE L 
(Open-Drain) 





TPAD_ACTUATOR_THRMTRIP_L 





(Open-Drain) 


SYNC_MASTER=CLEAN_MAXWELL SYNC_DATE=07/02/2014 
PBUS ONLY CONTROL INPUTS 





X249 POWER SUPPLY 
SYSTEM STATE SMC_ACTUATOR_DISABLE_L TPAD_ACTUATOR_THRMTRIP_L T101 POWER 
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CRITICAL 
37680945 


08020 
3.3V S4 FET CRITICAL EDP is per J45 Power Budget rev5 SIA413DI 


Q8000 sc70=6 


SIA413Dd 33 32 31 21 19 1 , PP3V3_S5 


SC70-6L : ‘ PP3V3 SUS 11 12 13 14 15 17 50.64 67 84 
sag ae cP P3V3. $5 p 


ab 27 0 ot af PP3V3 $4 dens sic daairaate teeth C8021 
ao ae Be Q8002 0.033UF — 
98002 . pot 3.3V SUS FET 


SOT563 anne aw a f 
Q8002 3.3V S4 FET Fe “a MOSFET SiA427 
DMN5LO6VK-7, pe tev ‘5 R8020 


x i oR + ra 
SOT563 ze 4 MOSFET SiA427 P3V3SUS_EN 


CHANNEL P-TYPE 8V/5V 67 44.12 PM SLP_ SUS 1 
P3V3S3_ S84 : a—S_——eeersaen 

oa ike . LOADING 0.5 A (EDP) 
67 32 31 (TN>—S4+28R EN 5 : RDS (ON) 26 mOhm @1.8V 
























































CHANNEL P-TYPE 8V/5V 











e P3V3SUS_SS 








RDS (ON) 26 mOhm @1.8V 





















































PLACE_NEAR=R5549.2: 6 
ee LOADING 1.3 A (EDP) Sep bine ENEGETO Sse Seren ee mm 
CRITICAL R8073 Q8070 
Oo, 


3.3V S3 FET Q8010 ; E 1 2 SI7615DN 


PWREK-1212-2 
SIA413DT 1/20W 5% MF 


ae pes oe cre pn aude we poawa Ss . PP3V3 SOSW SSD_R... 
a\ - PP3y3 $3 so dbad uahibis R8074 


wou PM SLP $3 BUF Lin(,a i 3.3V SO SSD FET 
98012 c8011 C8012. 0201 1/20W 5% MF F % 
0.033UF + 



















































































= MOSFET SI7615DN 
DMN32D2LFB4 Pr FOR DESENSE IMPROVEMENT Q8072 : 


: DMN32D2LFB4 sv 
DPN100¢H4-3 ; * cog LOCATION DEPENDS ON DESENSE TEAM sewn gO cRa—S : CHANNEL P-TYPE 20V/12V 
SYM_VER_: >: a 

1 : 3.3V S3 FET 1 


SYM_VER_2 
P3V3_SSD_EN_L P3V3_SSD_SS 1 
‘ P3V3S3_SS + ANN LOADING 5 A (EDP 
350585 EN . AAA, MOSFET SiA427 , 2 (BRED 
6) PIF —23V3S3 EN | 3 








1 
2 
































RDS (ON) 5.5 mOhm @4.5V 

































































EN 




















CHANNEL P-TYPE 8V/5V 











CRITICAL RDS (ON) 26 mOhm @1.8V 


CRITICAL 
Q8050 LOADING 1.1 A (EDP 
SIA427DI ea ahaha 


SI7615DN 
SC70-6L PWRPK-1212-8 
a6 84 81 69 67 66 61 51 38 37 PP5V S4 


PP5V_S3 21 36 60 67 84 86 


























PP5SV SO 











6 es a1 69 67 6 61 51 38 7 PPOV S4 


een . : 5.0V SO FET 
98052 | 
DMN5L06VK-7 7 in ae 5V S3 FET : 


SOT563 + MOSFET SI7615DN 
MOSFET SiA427 Pals 

































































CHANNEL P-TYPE 20V/12N 
— . 
P5VS3_ SS CHANNEL P-TYPE 8V/5V 











RDS (ON) 5.5 MOHM @4.5V 
67 P5VS3_EN ie P5V0OSO_EN P5v0SO_ SS 4 a 
ot RDS (ON) 26 mOhm @1.8V * LOADING 2.8 A (EDP) 
LOADING 0.3 A (EDP) Q8052 * 
DMN5L06VK-7, 


SOT563 





















































1.35V S$3/S0 FET 








ees: PP5V_ S5 











. 1.35V $3/S0 FET 


U8090 
VDD PP1V35 si + 
{8 Integ. MOSFET SLG5SAP1438V Part 1TPS22904 
U8s001 


SLGSAP1438V CHANNEL N-TYPE GPU 3.3V SO Switch Type Load Switch 


P1V35CPU_SLEW_CTL 7 oes 
caP cRITICAL RDS (ON) 9.6 mOhm Raa eens ee aa R(on) 66 mOhm Typ 


2 E—CPUVDDO 1 2 lon s| LOADING 4.8 A (EDP) APN 35383979 @ 3.6Vv 90 mOhm Max 










































































Current 0.5A Max 

















U8090 


> 2 9 , PP3V3_S5 TPS22904 
eae mm 2 SENSOR_NONPROD_R 56 168 64 6 CSP 
0.8V/ms = 19.75nF 


VIN voutT PP3V3_ SOGPU 


P3V3_SOGPU_EN oGRITICAL 
GND NOSTUFF 


« PP1V35 S3RSO FI 1 2 PP1V35 S3RSO CPUDDR 66 i021 67 as 26 a 


4 









































ISNS_ CPUDDR_N 














ISNS CPUDDR P 





{OUT + % 





U8030 


TPS22924C 


3.3V SO Switch Load Switch 


18.5 mOhm Typ 
APN 35382741 25.8 mOhm Max 


xine gel PPPSvs 65 PP3V3 SO 


a3 84 82 84 86 G2 G1 35 a 
@ Max Current 






































P3V3S0_P1V5_S0| 1 CRITICAL 


ON 
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Power State Debug LEDs Mobile System Power State Table 


(For development only) SMC_ADAPTER_EN | sMc_pM_G2_ENABLE | sMc_s4_waKESRC_EN |pM_sLP. pM_stp_s5_t | PM_sLP_s4_L 
61 64 66 67 a2 84 85 86 36 S3 ENABLE 


Run (SO) 











MIN_LINE_WI : Sleep (S3AC) es 61 67 40 37 33 21 22 CID PM SLP S4 Le e ° 


MIN_NECK WI 
DBGLED DBGLED DBGLED Deep Sleep (aS4Ac) *R8111 |'*R8112 |'R8113 |’R8114 
PM_SLP_S4_L:100K pull down in PCH page $ 5.1K 0 0 3.3K 


*R8191 *R8192 *R8193 ieee 58 58 St 5s 


s SS 1/16W 1/16W 1/16W 1/20W 
BOK OK OK Deep Sleep (aS5A0) / / / ie 








Sleep (S3) 














MP-LF MP-LF MP-LF 
5 5 58 Deep Sica 5 0 9402 402 402 201 
1/20W 1/20W 1/20W = pe icenh NOR Ba pa ey. és oe 

ue Mee ae PLACE NEAR-U7400.16:6nq] | PLACE_NEAR~Q8012.1:6nm | PLACE_NEAR-Q80S2.2:6¥m1| _ PLACE_NEAR~J4a 


Battery Off (G3HotAc) | toggle 3Hz x48 
TPAD _ VBUS_EN 


























2201 2201 2201 








Battery Off (G3Hot) T ¢ 
DBGLED S5 DBGLED S4 DBGLED S3 DBGLED SO P5VS3 EN P5VS3 EN 
— 31 32 7 MAKE_BASE=TRUE 
DBGLED a DBGLED a DBGLED a DBGLED Ve : P3V3S3 EN P3V3S3 EN 
P8190 28191 28192 28193 => MAKE_BASE=TRUE | — 
GREEN-5 6MCD-2MA-). GREEN-5 6MCD-2MaA-). GREEN-5 6MCD-2MA- GREEN-5 6MCD-2MA-2. 65V oD = Z ? 
Na LTOQH9G-SM eX LTQH9G-SM MEX LTQH9G-SM MAX LTQH9G-SM 2 DDRREG EN = — DDRREG EN 
K PLACE SIDE=BOTTOM |k PLACE _SIDE=BOTTOM |k PLACE _SIDE=BOTTOM |K PLACE_SIDE=BOTTOM?S is $3 $$ i7 {2 PP3V3_S5 S4 Power Enable anes m] PEACE pMAR-OeO1a_1:60m] euacm pmaneggosz.2:cimt| PLAGE MENRwAG01 22:1 char 
STLK_PART=S5_ON STLK_PART=S4_ON STLK_PART=S3_ON STLK_PART=S0_ON 66 64 61 33 32 31 21 PLACE, niz4)i gers PLACE NEAR“ NO STUFF | NO STUFF 
[DBGLED s4_D IDBGLED S3_D_ IDBGLED SO _D_ BYPASS~U8170.6:3:2. 2m a : > C8112 |: C8113 
U8170 D8174 $ n 0,,47UF 0,,47UF 


DBGLED DBGLED BRGE 1 PM_SLP_S5_L:100K pull down on PCH page rcecres 


D 
Q8190 Q8190 3 Oster = PM_SLP_S5_L 2 J4LVC1G32 BATSAXV 20 dar iP cuade ARSRLORUE fan a Geenean # ll af Cette 
DMN5LO6VK-7 DMN5LO6VK-7 D> NDMN32D2LFB »~ OD 5 4 2 eed 402 402 402 
SOT563 OT563 DFN1006H4-3 kh j ) S PWR_ EN gg PS5VS4_ EN = P5VS4_ EN Da ° 
SMC_S4_WAKESRC_EN 1 , 
G 








































































































SYM_VER_2 7501-4: 6nen 


a 41 40 La 
iad x 1C8174 
- P5VS4 EN D 2 — 2.2UF 














5 
































SO ENABLE 


PM SLP_S3_ BUF. L 51 66 67 81 82 86 








S4_PWR_EN 


67 66 32 31 











uy PP3V3_ S5g 
ss=t PLACE_NEAR=Q9052.5: 6mm 


ya PM SLP S41 scpavgcasos (PM_SLP_S3_BUF 1) 'R8186 'R8187 
; $ 











a6 81 67 40 37 





se 2 o1 67 oo 1 PM_SLP_S3 BUF J 80 etea| ipew ise 
~ 9 402 9402 
*D8185 *R8185 - 
SOD-523 130K MAKE_BASE=TRUE 
CPUVCORE ENABLI BAT54XV2T1$ ? 7 5VSO_EN P5VSO_EN 
Seavra, 12 PM SLP_S3_L PM _SLP_ aad MAKE_BASE=TRUE are =>" 
cose 0 1s 1s ALL S¥S_PWRGD — ALL SYS PWRGD ppp ss is wo or a 7  uace_nean-vebo Sm SV 3S0 P1V5 SO _EN T P3V3S0_PIVS SO ER 
2 P1iv05 EN D 2 
4p A/\\\v P3V3S0 P1V5 SO EN «: 
= 4 


PM_SLP_S3_L:100K pull down in PCH page Ta een mean Rise aT 6am 
























































7 P1V0O5S0_ EN PiV0O5S0_ EN 
wee MAKE_BASE=TRUE ID “ 


1C8185 





PLACE_NEAR=Q8052.5: 6mm 


ov Enabl 
PP5V_SO 3.3 SUS able PM SLP S3 RL UD 22467 


32 
> rT PM_SLP_SUS_L — PM SLP SUS _ L 
R8151° os» CD -aggeengestRUE BUD 12 4 eo 


- : PM _SLP_SUS_L {OUT 22 44 66 67 
54.9K PP3V3_S5 SOQ Rail PGOOD (BJT Version) 
1s 2 32 22 a PM_SLP_SUS_L: 100K pull down on PCH page PLACE_NEAR-U7600.34 


a/1éw 
ME-LF 


402 4 


PLACE_NEAR=R8185.2: 6mm 











— PM SLP_S3 RL (OUD 2 2s 




















VMON_5V_DIV 
5.0V Dividgr:1.07V 


R8152° 
15.0K 


Be = 3.3V SUS Detect S5 Rail Enables & PGOOD 


402 


ALL SYS _ PWRGD 18 19 40 58 67 86 























S650 43 42 a1 40 38 37 34 29 PP3V42_ G3H 


aa é 


VMON_Q2_ BASE Wane : , PP3V3_S5 
Q8150 36 7 + 











PLACE_NEAR=U7501.21:7mm 
8140 PLACE_NEAR=U7501.20: 7mm 








tems : pesv3_sus Terman Tiree Sy SMC_PM_G2_EN 2 ogP3V3S5 EN — P3V3S5 EN pas Re1A 


ASMCC0179 No stuff C8131, 
MAKE_BASE=TRUE MAKE_BASE=TRUE — nee 


Min delay time 67 61 41 40 














threhold is 3.07V 
35382809 te 
SMC-->PM_DSW_PWRGD 


3 CRITICAL — SMC _PM G2 3 NO STUFF 
CRITIC VDD 2C8142 —=" MAKE_BASE=TRUE 





—_ 
DFN2015H4-8 Gaiso''s “ : 
i= 130 Sense input 
3 a/ieW S5_PWRGD-—>SMC 














5 gs, PP1V35_S3RS0_CPUDDR 1 2 VMON_Q3. 
Pees 67 











PP3V3_ SUS 5|SENSE U8130 RESET* PM_RSMRST_L aoe 0..0033UF 
TPS3808G33DBVRG4 PM_RSMRST_L goes to U1100. OVE 


SUS_PGOOD. 4 SOT23-6 mr*hs TP SUS _PGOOD_ MR_L pLate_NEAR=U7501.21:7mm 





PP3V3_S0O 

















R8158° 
1e40K AKA 2—YMON_24 GND 


3 SOPGD_BJT_GND_R 7 
3V3_DIV 4 vbe 0.7V max @2mA 
—_——— 1 = 7 
R8157 WLAN Enable Generation 


Vce(sat) 0.1V max @1lmA 100 
DEN cae oy eae B 7 "WLAN" = ("S4" && "AP_PWR_EN" s& ("ac" || "so")) 


a/1ew 


eg02 NOTE: S4 term is guaranteed by S4 pull-up on open-drain AP_PWR_EN signal. 
PP3V3_S4 20 33 38 41 42 45 46 65 66 81 


a4 85 a6 


























1/1éw 























Thresholds: SO Rail PGOOD Circuitry 
(ISL Version in development) = 1R8125 





keep R8171 DDRCPU 1.35V only % 
SOPGOOD_ISL MIN_NECK_WIDTH=0.2 MM MIN_NECK_WIDTH=0.2 MM SOPGOOD_ISL 1v5 SO “"PGOOD" Delay 
ROL9S WN LINEWIDTHO.S HM MEN INE -WEDTH=0.5 OM -RB196 Bis 
Eke ee oo ew 69 R PM WLAN EN PM WLAN EN o 

PP3V3_S0 1p pon 2 PP3V3_S0_VMON_P2 «” PP3v3_so_vmon,e7 “if, 4% 4" pp3y3_So 40) arueray ire Tose) cai 100 hoe ae MAKE BASE=TRUE Wie a 

NOSTUFF—#— “VV se sa NOSTUF $38 79337 elas of aa ne a7 a8 14 12 BP3V3_S5 DELAY_1V5S0 PGD 1, QA 2 ALL SYS PWRGD spy ss 29 40 58 67 as = 

Ries” aseo. 7 36 85 85 82 82 37 88 4 a2 EF? 
Cc {| ee ¢ 1 6) 6 s) PM _SLP_S3 BUF L 

86 82 1 
= a R8136 
2 : : R8167° 230 1K 


1% 
10K 1/16w 
55 MF-LE 



































e 





CHGR VFRQ Generation 


VERQ High: Variable Frequency 
CRITICAL VFROQ Low: Fix Frequency 





x | 














Vw<oehA] NS 


SUiWo! 





a/16W 4025 














81602 a MP-LE 
PP1V35_S3RS0_CPUDDR “ 2 PM_1V5_PGD Q8151 ie » 54 19 PP3V42_G3H 
2 . DMB5 3D0UV= 7 43 


SOPGOoD_tg1} 18 17 15 14 19 BE1voS so SOT-563 
Goop_tsH +8 32 22 28 Hf / R8139" S 1 
soak 4 SOPSD0P 19 ai | Meonebbn ees : , i} eeavs_so 220K Rett 
a R8170 — éa 3 vo 100K SYNC_MASTER=J45_ IG SYNC_DATE=07/01/2014 


1 sopcoop_rsy] 64 52 152 1% s 
aiew 10K VDD 1/16w 5% 9. 


ME-LE 1% MF-LF 1/16W 
we ney oe U8160 « [yD-P1VOSSO PGOOD 1 AjAn,2 R8135° Ba ot od Coe eel me dee ne en yfib2* Unused PGOOD signals Power Control 1/ENABLE 


402 
Bravine NOMern 


BSy_WMON divide 2 treet fuien — CHGR_ VFRO pom s: PP5V_S3 21 36 60 66 84 86 <SCH NUM> 
Apple Inc. — 
© 


7 66 21 108.6 
96 









































MF-LE 


P5Vv_DIV_VMON 3 “aR* } 1 VMON_MR. 4 
t Shc ee a eae eee CRITICAL Q8131 F PEOTST EN 
SOPGOOD_rs1| SOPGOOD_ISL gP1V5 Drv vuoN 18 19 40 58 67 86 Q8151 OMNG SS OLERa | + RB120 PP5V_S4_ yy se es co FA4LAB 
pee Ns BEE 
5% 


R8161 = 6 «he 
05 Vi IN 1V4MON RST = 

15.0K erga [a po SOPGOOD_ISL R8134! , DMBS3D0UV Denioo6Ha-3 | Kh NOTICE OF PROPRIETARY PROPERTY: 
‘ SOPGOOD_1S1 GND THRM_PAD R8162 SOT-563 ee Le 2 ; 
as aoe R8173 330 VBEon: 0.58~0.7V 320 PROPRIETARY PROPERTY OF APELE INC. 


402 9 asa ers ALL_SYS_PWRGD_R LNA\\A ALL SYS_PWR' THE POSESSOR AGREES TO THE FOLLOWING: 





















































1Iv5 Divider:0.75~0.85V a DDRREG PGOOD TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
oD NOT TO REPRODUCE OR COPY IT 


1v35| VMON divider tor, [LV05_VMON divider F 
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GPU Rails Power UP Sequencing 


Venus GPU requires rails to come 


up in the following order: 
1) GPU_3.3V 


2) GPU_OV95 (BIF_VDDC) & GPU_1V8 (VDD_CT) 


3) GPUVCore 
4) VDDCI 
5) FB VRAM MVDD 


EG_RAIL1_EN 


P3V3_SOGPU_LEN __ __ P3V3_SOGPU_EN 





ME-LE 
402 
PLACE_NEAR=U8090.21: 7mm 


POV95R1V8GPU_R_EN . céPOV95R1V8GPU_R_EN 


MAK TRUE 





MAKE_BASE=TRUE 


402 


PLACE_NEAR=U8750. 3: 7mm 


13 «ePOV95_SOGPU_EN __ POV95_SOGPU_E 
aD «+ 


MAKE_BASE=TRUE 








so «sP1V8_$0GPU_EN  __  P1V8_SOGPU_EN 


MAKE_BASE=TRUE 


{ID « 


1C8231 


NO STUFF 





EG_RAIL3_EN 0 19 «s GPUVCORE_EN = GPUVCORE_EN 





1/16w 
4 
PLACE_NEAR=U9300.38: 7mm 


MAKE_BASE=TRUE 


EG_RAIL4_EN o s0 6s PVDDCI_GPU_EN __ PVDDCI_GPU_EN 





e2 —EG RAILS EN 


{OUT 2 «0 


MAKE_BASE=TRUE 


2 «sP1V35R1V5FB_EN __ P1V35R1V5FB_EN 





= D> ° 


MAKE_BASE=TRUE, 


EXT GPU PWRGD Pullup 


271 66 47 PP3V3_SOGPU 





R8290*}R8291*|R8292* 


100K 
ua 3 
MF 


2015 





GPUVCORE_PGOOD 


R82 93'|R8294"|R8296" 
100K 1K 3 


5% 
1/20W 
ME 

2015 


GPUVCORE_PGOOD 





MAKE, =TRUE 


P1IV35R1V5FB_PGOOD 





P1IV35R1V5FB_PGOOD ¢ 73 





MAKE_BASE=TRUE 


POV95_SOGPU_PGOOD 





POV95_ SOGPU_PGOOD 





MAKE, =TRUE 


PVDDCI_PGOOD 





PVDDCI_PGOOD 





MAKE_BASE=TRUE 


P1V8GPU_PGOOD 





PiIV8GPU_PGOOD 





MAKE_BASE=TRUE 


e2 «s P3V3_SOGPU_PGOOD 





P3V3_SOGPU_PGOOD 





MAKE_BASE=TRUE 


P1iV35R1IV5FB_PGOOD 


2 
PGOOD ON SEQUENCE 


GPU 3V3 GPU_PGOOD1 
0.95_SOGPU GPU_PGOOD6_2 
1V8_GPU GPU_PGOOD2 
GPUVCORE GPU_PGOOD3 
VDDCI GPU_PGOOD4 

FB MVDD GPU_PGOODS 


(GPU_PGOOD6_2 is up before 1V8GPU_PGOOD after 3V3GPU_PGOOD) 


PM_ ALL GPU_PGOOD {OUD @ & 





PCIE TEST STRUCTURES (FOR LAB USE) 
Pending Layout. Can add more. 


GND_VOID=TRUE 
C8220 
0.22UF 


PEG_D2R_C_P<0> 1Jf2 





es 70 CI 


NOSTUFF 


GND_VOID=TRUE 


PLACE_NEAR=CB421.1:3mm 


C8221 
0.22UF 


PEG_D2R_C_N<0O> tf 2 





NOSTUFF 


GND_VOID=TRUE 
C8240 
0.22UF 


PEG_R2D_C_P<0> iyi 2 








201 NOSTUFF 


GND_VOID=TRUE 


NEAR=CB435.1: 3mm 


C8241 
0.22UF 


PEG_R2D_C_N<0O> 1Jf2 


GAP_PEG_R2D 





NOSTUFF 





GAP_PEG_D2R_PO 


PLACE_NEAR=C8420. 


*R8220 
49.9 
1g 
1/20w 
MF 

2201 

NOSTUFF 


GAP_PEG_D2R_NO 


PLACE_NEAR=C8421.1:3mm 


"R8221 
49.9 
1g 
1/20W 
Me 

3201 

NOSTUFF 


GAP_PEG_R2D_PO 


PLACE_NEAR=C8434.1:3mm 


*R8240 
49.9 
1g 
1/20w 
MF 

2201 

NOSTUFF 


._ NO 


PLACE_NEAR=C8435.1:3mm 


"R8241 
49.9 
1g 
1/20W 
Me 

3201 

NOSTUFF 


Power State Debug LEDs 


(For development only) 


PP3V3_SO 





DBGLED 
*R8212 


20K 
g 1/20w 
ME 


2201 


DBGLED 
D8211 


x 7 ® GREEN-56MCD-2MA-2. 65V 
Na LTQH9G-SM 


K PLACE _SIDE=BOTTOM 
SILK_PART=ALL_GPU_PGOOD 


DBG_RATIL5_D 


DBGLED 


Q8210 
DMN32D2LFB4 
DFN1006H4-3 
SYM_VER_1 











ees PM_ALL_ GPU _PGOOD 
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so PP3V3_SO EDP 





so PP3V3_ SO EDP SW 


LCD PANEL INTERFACE (eDP) 


NOSTUFF 


a3 *R8350 


83 

pems1 pare 100K 
SOT563 e20¥ 
VER 5 2201 


CRITICAL 
os e665 16 48 «3 «0 aE SMBUS SMC _O sage I2C_ TCON SDA R_ . ¢ LCD FSS os 02 0s 2 mare 


1 20525-130E-01 
Dee PCRE-SM 

MF 
2201 

















so PP3V3_ SO EDP 






































G 
se os -PPVOUT_SO LCDBKLT 














I2C BKLT 
8302 rn I2C_BKLT 
); =D 
punsivevK-7 5 2 Fs PP3V3_ SO 
VER 5 I2Cc_ TCON 
= I2Cc TCON 
i Aidecoan tae smBus smc 0 sol Sei] 12C_TCON ee 


LCD HPD R83001 2.0 eso LCD HPD CONN 
: = 
LCD FSS WN 532 0nF OZ0T 




































































°° PP3V3_SO DP INT AUXCH_C C8328 1 ov s6 «os DP_ INT AUX P 
3 0.1UF i? «7 26 6s DP_ INT AUX N 
DP INT AUXCH CN C8329 1 4 

0.1UF ro TRUE 

3.25-OHM-0.1A-2.4GHZ 

CRITICAL oxpvoro ND_vor aNgeos-450 TRUE 


apes ye ee om p<o> C8320 1 p<0> ae 


Tey 
U8305\4_LCD_5V_EN_R 1 Os ep sv_EN 9 aoe UE CERM 0201 FL8300 
08 


1/20W 5% ‘me n<o> C8321 ‘ n<o> CRITICAL 















































BUF. 








ao 
mee 





























PLT RST BUF L 1 9 et pee 5V_PLT_RST_BUF_L 
1/20W 5% MF 3 
PP3V3_SO0 R 5 





0.1UF 


TRUE 


p<i> C8322 1 
O.1UF 


TRUE 


N<1> C8323 1 : nei>_ 2 fYYY)\ 2 CRITICAL 
O.1UF 4 Soe? pre oar 74GHZ 


TRUE RUE GND_VOID 


= [D> 
= [D> 
2 [D> 
> 82 CID P<2> C8324 1 9 P<2> 
= [D> 
2 [D> 
2 D> 























R8339° 


75K 
1/20 3 
MF 


2015 
APN 376S0764 
CRITICAL nd 


PP3V3_SO EDP SW Q8300 *: 
eee DMB53D0UV 5V TCON Switch 
aaae 2:3. 5mm SOT-563 86 84 81 67 66 61 51 38 27 PPSV_ 94 
LOOK TCON 5V 2A 
% VOLTAGE=1.19V 33 33 23 $9 £8 $2 $$ 22 3? PP3V3_ SO 
MIN LENE WIDTH=0.25 82 28 48 47 4¢ 48 42 43 3 
MIN_NECK_WIDTH=0.1 mi se > 4 
69 SNS_3V3EDP_DIV, 




















1 











0.1UF 4fy, FL8302— 


TRUE 


N<2> C8325 1 nN<2> CRITICAL - 
0.1UF 























60646460666646006464606606466064645666 


ao 
mee 


16V : 
—CERM 0201 3.25-OHM-0.1A-2.4GHZ 
RUE 


TAMO605~45m 





cee av Worn 
P<3> C8326 1 « DP INT (YY Y\ 4 xx0e 
= 
0.1UF OR cre 201 a FL8303 
Rv RE 


N<3> C8327 1 DP _INT (YYY\2_CRITICAL 















































F VDD i 0.1UF = $201 
fe HEAR=OS3008 3.5mm LCD 5V_EN RL R8 3 3 4 U8 3 O O REM 
e 24K VOLTAGE=5V R8320 
*R8337) nosturF 1/2608 MINCNECRCWIDTH=0.1 mm | SLGSAP1443V 0.025  cRITICAL Re 
MF a 7 - TDEN MIN_LINE_WIDTH=0.5_mm 13 L8300 
1 C8336 *R8335 2015 PP5V_FETCAP LCD 7 | cap D MINTNECK WIDTH=0.25 mm if SENSOR_NONPROD_R FERR-220—-OHM 
ie 0612-1 
Eas a PP5VR3Y3 SW LCP ISNS 1 2 PP5VR3V3_ SW LCD UF s« PP5VR3V3_SW_LCD 
MIN_LINE WIDTH=0.5 mm MIN_LINE WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.25 mm NECK _WIDTH=0.25 mm 
GND VOLTAGE=5V 


APN 35383920 o 























66. 5K 
i/2ow _ 
MF may 


2201 ae | _BUF_5vV_EN ,. _Lcp SVEN 2 | ow 

































































——. 27 APN 376807643 
3V3_EDP_DIV min(V) 1.14 








Ofodd0464d0646 


EN L 5 CRITICAL 


Q8301 CRITICAL 7 Q8300 
pons2b2iess eel een 


SYM_VER_2 7 5V_eDP ON delay|9.4ms ~13.7ms 


C8 
0 


Q 
B 
Q 
_ 
Co 
a 
,<) 
io 
N 
© 








Q 
a 


ISNS LCD PANEL N {OUD + 











a 





ville 
ROK, 











N 

OKXHRO 

BaO)O 

ome 
N 








OKRNE 


ISNS LCD PANEL P [OUD * TREE RM 








Nv 


a) 
wm<or] CO 



































2 eke 


es «2 «o LCD PWR EN] 5 TES05 is pl&cerlder for *pF al 























U8300 








Part SLG5AP1443V m 





Type Load Switch 








LCD Panel HPD & AUX strapping 


R(on) 17 mOhm Typ 


ON/OFF CONTROL eile ean t « PP3V3_S0_EDP_ SW 
Current 2.5 A Max ; Vv NOSTUFF 


*R8303 
: IM LM 
3.3V TCON Switch ; J 342ow 


ae CON 3V3 <30 A 2207 
‘ C8330 = paper aes PP3V3 480 EDP _SW_ <s or ee «op DP_INT AUN 
LCD PWR EN C8330 + VORTAGETS SV og ar UFE PLACE_NEARMJO300.5:2m0 
Oe MINDLINE-WIDTH=0 5 mm 1C8314 ’ J oy ec «6 DP_INT AUX P  ,. « LCD HPD CONN 
3.0PF ; 

3/50. 1PF 2 INOSTUFF 
SBO-coc '*R8302 '*R8301 
atte 1M 1M 1M 


























PP5VR3V3_SW_LCD_ISNS ,. aS” 8 $$ _PP3V3_S0 
52 8: a3 
96 








96 








og 


208 —J 
lev 


PUACH_NEAR“U8330.3:2. 5am pppianinchciceete xes-cenat |? U8310 


tae vee L TPS22904 
R U8330 = Cor 

680K TPS3895ADRY R8330 tea Your 
t)20w USON « LCD_3V3_EN_R 1 2 cD 3V3 oGRITICAL 


VOLTAGE=0 . 5V CRITICAL v 
2201 MIN LINE WIDTH=0 ENABLE SENSE_OUT| 1/20W 5% MF GND 


- 25 mm 
MIN_NECK_WIDTH=0.1 mm EDP5V_PGD_CTR8333> 


a 

¢ sg SNS SVEDP_ DIV SENSE cTL® 470K i 
CRITICAL = 

2 











vile 
cAMFOt.) A 





o 
5 
Ri 



































U8310 


























PLACE_NEAR=U832).3: 


Part TPS22904 (35383979) 
GND 








NOSTUFF i] ae Type Load Switch 


*R8332 


88.7K o 
1% + C8332 NOSTUFF 
agzow R(on) 66 mOhm Typ 


2201 “a1 ; APN 13250332 a @ 3.6V 90 mOhm Max Bravine NOMern 
: +S c8331 (680pF) 2.7ms delay time <SCH_NUM> 


= : Current 0.5A Max 
680uF 2% APN 131S00033 ee SNS 3V3EDP DIV 3V3EDP DIV 
MAKE_BASE=TRUE 


























¢—___ 























U8330 Sense inpu 








ie 
= threhold is 0.505V % 
SEABED. RiNiO OST LCD 5V_EN R 5V_EN R nhs NOTICE OF PROPRIETARY PROPERTY: 
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aliases required by 
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Signal aliases required by 


page 











GND_VOID=TRUE 
C8420 0-22UF 


2 PEACE, 


NEAR=U8400.AA3@2 7mm 





GND_VOID=TRUE 
C8421 0.22UF 


20% 


6. 
2 PLACE, 


3M6S-CERM201 


NEAR=U840¢ 





GND_VOID=TRUE 
C8422 0.22UF 


20% 


2 PLACE, 


6. 


3M6S-CERM201 


NEAR=U8400. 





GND_VOID=TRUE 
C8423 0.22UF 


20% 


6. 
2 PLACE, 


3M6S-CERM201 


NEAR=U2400.W36: 7mm 





GND_VOID=TRUE 
C8424 0.22UF 


20% 


2. PLACE. 


6. 


3M6S-CERM201 


NEAR=U8400.W32: 7mm 





GND_VOID=TRUE 
C8425 0.22UF 


20% 


6. 


2 PEACE, 


3M6S-CERM201 


NEAR=U8400.V37: 7mm 


























GND_VOID=TRUE 
C8426 0.22UF 


20% 


2. PLACE, 


6. 


3M6S-CERM201 


NEAR=U840¢ mm 

















GND_VOID=TRUE 
C8427 0.22UF 


20% 


6. 
2. PLACE. 


3M6S-CERM201 


NEAR=U8400.U36: 7mm 














GND_VOID=TRUE 
C8428 0.22UF 


20% 


2 PLACE, 


6. 


3M6S-CERM201 


NEAR=U8400.U38: 7mm 








GND_VOID=TRUE 
C8429 0.22UF 


20% 


6. 
2 PLACE, 


3M6S-CERM201 


NEAR=U8400.737: 7mm 











GND_VOID=TRUE 
C8430 0.-22UF 


20% 


2 PLACE, 


6. 


3M6S-CERM201 


NEAR=U8400.735: 7mm 














GND_VOID=TRUE 
C8431 0.22UF 


20% 


6. 
2. PLACE. 


3M6S-CERM201 


NEAR=U8400.R36: 7mm 














GND_VOID=TRUE 
C8432 0.22UF 


20% 


2 PEACE, 


6. 


3M6S-CERM201 


NEAR=U8400.R38: 7mm 








GND_VOID=TRUE 
C8433 0-22UF 


20% 


6. 
2 PLACE, 


3M6S-CERM201 


NEAR=U8400.237: 7mm 








GND_VOID=TRUE 


20% 


6. 


3M6S-CERM201 








$6 $4 06 68 68 08 68 08 


PCIE_RXOP 
PCIE_RXON 


PCIE_RX1P 
PCIE_RX1N 


PCIE_RX2P 
PCIE_RX2N 


PCIE_RX3P 
PCIE_RX3N 


PCIE_RX4P 
PCIE_RX4N 


PCIE_RX5P 
PCIE_RX5N 


PCIE_RX6P 
PCIE_RX6N 


PCIE_RX7P 
PCIE_RX7N 


PCIE_RX8P 
PCIE_RX8N 


U8400 


VENUS-XT 
FCBGA 
(1 OF 9) 


OMIT_TABLE 


PCIE_TXOP 
PCIE_TXON 


PCIE_TX1P 
PCIE_TX1N 


PCIE_TX2P 
PCIE_TX2N 


PCIE_TX3P 
PCIE_TX3N 


PCIE_TX4P 
PCIE_TX4N 


PCIE_TX5P 
PCIE_TX5N 


PCIE_TX6P 
PCIE_TX6N 


PCIE_TX7P 
PCIE_TX7N 


PCIE_TX8P 
PCIE_TX8N 


GND_VOID=TRUE 
C8455 0-22UF 





GND_VOID=TRUE 
C8456 0-22UF 


EAR=U0500 


E10: 7mm 





GND_VOID=TRUE 
C8457 0-22UF 


. 3M6S-CERM201 


0.10: 7mm 





GND_VOID=TRUE 
C845g 0-22UF 


. 3M6S-CERM201 


uos00. 


102 7mm 

















GND_VOID=TRUE 
C8459 0.22UF 


. 3M6S-CERM201 


0500.10: 7mm 











GND_VOID=TRUE 
C8460 0-22UF 


R=U0500 


. 3M6S-CERM201 


B10: 7mm 























GND_VOID=TRUE 
C8461 0-22UF 


NEAR=0500 


. 3M6S-CERM201 








GND_VOID=TRUE 
C8462 0-22UF 


. 3M6S-CERM201 


NEAR=U0500 


92 Timm 








GND_VOID=TRUE 
C8463 0-22UF 


. 3M6S-CERM201 


NEAR=U0500.C9: 7mm 


ID) 1D) 
| | 
= 




















GND_VOID=TRUE 
C8464 0.22UF 


20% 6.3M6S-CERH201 


2 PLACE_NEAR=U0500.D9: 7mm 


J 0 





GND_VOID=TRUE 
C8465 0-22UF 


20% 6.3M6S-CERH201 


PLACE_NEAR=U0500.A9: 7mm 














GND_VOID=TRUE 
C8466 0-22UF 


20% 6.3M6S-CERH201 


NEAR=U0500.89: 7mm 











$6 64 66 68 66 08 68 08 





GND_VOID=TRUE 
C8467 0-22UF 


20% 6.3M6S-CERH201 


2 PHACE_NEAR=U0500.MS: 7mm 


1D) 
| 
5 








GND_VOID=TRUE 
C8468 0-22UF 


20% 6.3M6S-CERM201 


NEAR=U0500.L5: 7mm 





GND_VOID=TRUE 


. 3M6S-CERM201 


PCIE_RX9P PCIE_TX9P 


NEAR=U0500.L1: 7mm 








0.22UF PLACE_NEAR-U8400.35: 7am 0.22UF 
C8434 2 eit Aca 2 PCIE_RX9N PCIE_TX9N 2 C8469 








GND_VOID=TRUE 20% 6.3K6S-CERM201 
C8435 0.22UF 2. PLACE_NEAR=U8400.N36: 7mm 


GND_VOID=TRUE 
PCIE_TX10P . C8470 0.22UF 


PCIE_TX10N 


. 3M6S-CERM201 








PCIE_RX10P 
PCIE_RX10N 


NEAR=U0500.2: 7mm 


























20% 6.3M6S-CERH201 . 3M6S-CERM201 
PCIE_RX11P 


PCIE_RX11N 


PCIE_TX11P 
PCIE_TX11N 


PCIE_RX12P 
PCIE_RX12N 


PCIE_TX12P 
PCIE_TX12N 


PCIE_RX13P 
PCIE_RX13N 


PCIE_TX13P 
PCIE_TX13N 


11 PPOV95 SOGPU 
PLACE_NEAR=U8400.¥29:2.p4mM | PLACE_NEAR=U8400.Y30:2.54MM 


PCIE_RX14P 
PCIE_RX14N 


PCIE_TX14P R8401' 
PCIE_TX14N 1K 


1/200 
PCIE_TX15P ME 


2015 
PCIE_TX15N 


PCIE_RX15P 
PCIE_RX15N 





PEG _CALRP 
PEG _CALRN 


PCIE_REFCLKP 
PCIE_REFCLKN 


PCIE_CALR_TX 
PCIE_CALR_RX 








91 85 11 PEG_CLK100M_P 
s1 e521 CIN> PEG_CLK100M_N 











GPU_TEST_PG TEST_PG 





EG RESET L GPU_RESET RL PERST* 
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Power aliases required by this page: 


SRiV35_6PU_PS_VODRI 
CRITICAL CRITICAL ° 


1C8517 + C8500 oer 
_ 3.0PF 
T— +£50- TRF 


2 25 
NPO-COoG 
0201 




















required by this page: 
OMIT_TABLE 








ded by this page: 











+ C8505 





+ C8510 





47 PPVCORE_GPU__52A (63A?) 






































+ C8560 + C8564 + C8565 + C8566 










































































CRITICAL 


| AC20. § C8570 C8571 C8572 C8573 C8574 1 C8575 C8576 C8577 
TREO 2.2UF 2.2UF 2.2UF 2.2UF 
1200HM-25%-1.8A-0.06DCR bf 


ae’ 454 2.2UF 2.2UF 2.2UF 
20% 20% 20% 20% 20% 208 20% 20% 
> av av av av 
pac24 § 
PP1V8_GPUIFPX 1 (YYY) 2 PP1V8_GPU_VDD_CT 
+ + + 


2 2 j > Ww > 4a > wv > av 
X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM 
0201 0201 0201 1 0201 0201 1 0201 
250pA 

é MIN_LINE_# 

0402 MIN_NECK_} 

PLACE_NEAR=L8520.1:2.54MM VOLTAGE=1.8V 

















020 020 














+ C8525 

















BERCE_NEAR=U8400.AF26:2.54MM 
CRITICAL 


CRITICAL CRITICAL 
Sea = “4 
L8551 PLACE_NEAR=U8400.AG26:2.54MM 
1200HM-25%-1.8A-0.06DCR 


PP3V3_SOGPU 1 (YYY) 2 ~ pp3Vv3_GPU_VDDR3 
% + SOmg. 


0402 eBt, 












































PLACE_NEAR=L8551.1:2.54MM 


C8516 


























20 BIF_VDD PPOV95_SOGPU 
X6S-CERM R 
o201 











PLACE_NEAR=U8400.AF23:2.54MM 





PPVCORE_GPU__ 
-AG23:2.54MM 


NOSTUFF R8510/1/2 only stuffed 
+————- 
PP1V8_GPUIFPX 





for GPU VR measurement 

















VSNS_GPU_VDDC_P__ 29 3¢ 


3 
NET_CONNECTION=TRUE 
BIF_VDD xwW esx 
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DMINUS 





26 48 OUT} 


4 $6 Oh 


AJ32 





» ¢9015 
0.1UF 
1 


6.3v 
XTR 


0402 


PLACE_NEAR=L9002.1:2.54MM 


xw9001 


PLACE_NEAR=U8$00 AJ32:2. 54MM 


+ C9007 c9008 


1.0UF 
208 

av Vv : 
268 Sox. PLACE_NEAR=U8400 .Ag3: 




















a2o1 azar 


GND_GPU_TSVSS 














(GND GPU TSVSS) 


AdJ33 











DTH=0.25 mm 
TH=0.2 mm 


2 
‘MIN_LINE, 
MIN_NEC 


{NOSTUFE 
R9023 
1K 


:2.54MM 





VOLTAGE=0V 








(NOSTUFF 


U8400 


VENUS-XT 
FCBGA 
(2 OF 9) 


TXCAP_DPA3P 
TXCAM_DPA3N| 


TXOP_DPA2P 
TXOM_DPA2N 


OMIT_TABLE 
TX1P_DPA1P 
TX1M_DPA1N 


TX2P_DPAOP 
TX2M_DPAON 


TXCBP_DPB3P 
TXCBM_DPB3N| 


TX3P_DPB2P 
TX3M_DPB2N 


TX4P_DPB1P 
TX4M_DPB1N 


TX5P_DPBOP 
TX5M_DPBON 


TXCCP_DPC3P 
TXCCM_DPC3N| 


TXOP_DPC2P 
TXOM_DPC2N 


TX1P_DPC1P 
TX1M_DPC1N 


TX2P_DPCOP 
TX2M_DPCON 


TXCDP_DPD3P 
TXCDM_DPD3N| 


TX3P_DPD2P 
TX3M_DPD2N 


TX4P_DPD1P 
TX4M_DPD1N 


TXS5P_DPDOP 


TX5M_DPDON 


R 


HSYNC 
VSYNC 


RSET 


AVDD 
AVSSQ) 


VDD1DI 
VSS1DI 


AVSSNO 
AVSSN1 
AVSSN2 


GENLK_CLK 
GENLK_VSYNC 


CEC_1 
CLKREQ* 


NC_TSVSSQ 


NC_XTAL_PVSS 
NC_XTAL_PVDD 


DDC1CLK| 
DDC1DATA| 


AUX1P 
AUXIN 


DDC2CLK| 
DDC2DATA| 


AUX2P 
AUX2N| 


DDCCLK_AUX3P 
DDCDATA_AUX3N| 


DDCCLK_AUX4P 
DDCDATA_AUX4N| 


DDCCLK_AUX5P 
DDCDATA_AUX5N 


DDCVGACLK 
DDCVGADATA| 


DDCCLK_AUX6P 
DDCDATA_AUX6N| 


TBTSNKO 





TBTSNKO 





TBTSNKO 





TBTSNKO 





TBTSNKO 





TBTSNKO 





TBTSNKO 





TBTSNKO 





TBTSNK1 





TBTSNK1 





TBTSNK1 





TBTSNK1 





TBTSNK1 





TBTSNK1 





TBTSNK1 





TBTSNK1 





Straps for audio on DP and HDMI 


GPU_AUD_1 





GPU_AUD_O 





R9050 499 
GPU_RSET 





W\\/7 


@PP1V8_GPUIFPX 


























TP_CLKREQ_L 





DPA_EG_DDC_CLK 





DPA EG DDC DATA 





DP _TBTSNKO EG AUXCH 





DP_TBTSNKO_EG_AUXCH 





DPB_EG_DDC_CLK 





DPB_EG_DDC_DATA 





DP_TBTSNK1_EG_AUXCH 





DP_TBTSNK1_EG_AUXCH 





HDMI_EG_DDC_CLK_Q 


17°79 80 84 


9 


7 


7°76 72 66 47 PR3V3. OGPU 
16 7271 68 66 47 _§ 


Page 





© aliases required by this page: 





ired by this page! 





BOM options provided by th 























OMIT_TABLE 


GPU_LCD_BLK_PWM 
EG_LCD_PWR_EN 





U8400 


VENUS-XT 
FCBGA 
(3 OF 9) 
TXCLK_UP_DPF3P 


TXCLK_UN_DPF3N| 


VARY_BL| 
DIGON| 








EG 
EG 








EG 
EG 


TXOUT_UOP_DPF2P 
TXOUT_UON_DPF2N| 








EG 
EG 


TXOUT_U1P_DPF1P 
TXOUT_U1N_DPF1N| 








EG 
EG 


TXOUT_U2P_DPFOP 
TXOUT_U2N_DPFON| 





$404 bh 88 





TXOUT_U3P 
TXOUT_U3N 


22 


TXCLK_LP_DPE3P 
TXCLK_LN_DPE3N| 








TXOUT_LOP_DPE2P 
TXOUT_LON_DPE2N| 








TXOUT_L1P_DPE1P 
TXOUT_L1N_DPE1N| 











TXOUT_L2P_DPEOP 
TXOUT_L2N_DPEON| 





TXOUT_L3P 
TXOUT_L3N 








CRITICAL 


09000 
DMNSLO6VK-7 
SOT563 








1/200 
ME 
2 201 


VER 5 


LF Bs 








HDMI_EG_DDC_CLK 








DDC 3.3V level isolation 
CRITICAL 


Q9000 
DMN5LO6VK-7 
SOT563 

VER 5 














ID 6 HDMI_EG DDC DATA 








HDMI_EG DDC_DATA_Q 




















DP_INT_EG_ AUX _P 





DP_INT_EG_AUX_N 











R9024 





SYNC_MASTER=MARY_X425G SYNC_DATE=09/22/2014 


Venus HDMI/DP/GPIO 


ee on 


Apple Inc. <SCH_NUM>J|D 
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GPU GPIO TABL 





GFX_VDDCI_ALTV 


GFX _VDDCI_ALTV 





NC _ GPU GPTO 1 


MAKE_BASE=TRUE 
NC _ GPU GPIO 1 





' 
NC GPU GPIO 2 


MAKE_BASE=TRUE, 
NC _ GPU GPIO 2 


NO_TEST=TRUE, 





GPU GFX PWR LEVEL RL 


MAKE_BASE=TRUE, 
GPU _GFX PWR LEVEL RL 


NO_TEST=TRUE 





GEXIMVP_VR_ICCMAK WARN’L 


MAKE_BASE=TRUE, 


GFXIMVP_VR_ICCMAX_WARN_L 





EG_BKLT_EN 


MAKE_BASE=TRUE 
EG_BKLT_EN 





GPU_ROM_SO 


MAKE_BASE=TRUE, 
GPU_ROM_SO 





GPU_ROM_ST 


MAKE_BASE=TRUE 
GPU_ROM_ST 





GPU_ROM_SCLK 


MAKE_BASE=TRUE 
GPU_ROM_SCLK 





GPU_VCORE_VID4 


MAKE_BASE=TRUE, 


GPU_VCORE_VID4 





GPU_VCORE_VID5 


MAKE_BASE=TRUE, 


GPU_VCORE_VID5 





GPU_VCORE_VIDO 


MAKE_BASE=TRUE. 
GPU_VCORE_VIDO 





DP_TBTSNK1_HPD 


MAKE_BASE=TRUE, 
DP_TBTSNK1_HPD_EG 





GPU_VCORE_VID1 


MAKE_BASE=TRUE 
GPU_VCORE_VID1 





GPU_VCORE_VID2 


MAKE_BASE=TRUE 


GPU_VCORE_VID2 





GFX_SELF_THROTTLE_R 


MAKE_BASE=TRUE 
GFX_SELF_THROTTLE_R 





' 
HDMI_EG_HPD 


MAKE_BASE=TRUE 
HDMI_EG_HPD 





T 
GPU_GFX_OVERTEMP,R 


MAKE_BASE=TRUE 


GPU_GFX_OVERTEMP_R 





GPU_VCORE_VID3_! 


MAKE_BASE=TRUE 
GPU_VCORE_VID3 





FBVDD_ALTVO 


MAKE_BASE=TRUE 
FBVDD_ALTVO 





GPU_ROM_CS_L 


MAKE_BASE=TRUE 
GPU_ROM_CS_L 





TP_CLKREQ_L 


MAKE_BASE=TRUE 
TP_CLKREQ_L 





NC_GPU_GENERICA 


MAKE_BASE=TRUE, 
NC_GPU_GENERICA 





NC_GPU_GENERICB 


MAKE_BASE=TRUE, NO_TEST: 
NC_GPU_GENERICB 





GPU_VCORE_PST_L 


MAKE_BASE=TRUE NO_TEST: 
GPU_VCORE_PST_L 





' 
GEXIMVP DPSLP ENR 


MAKE_BASE=TRUE 


GFXIMVP_DPSLP_EN_R 





NC_DP_EXTB_CA_DET_EG © 


MAKE_BASE=TRUE, 
NC_DP_EXTB_CA_DET_EG 





NC_DP_EXTA CA _DEt EG * 


MAKE_BASE=TRUE, NO_TEST: 
NC_DP_EXTA_CA_DET_EG 





' 
NC_GPU_GPTO_33 


MAKE_BASE=TRUE NO_TEST: 
NC_GPU_GPTO_33 





DP _INT EG HPD 1 


MAKE_BASE=TRUE, NO_TEST: 
DP _INT EG HPD 





Nc cpu cpio 35 ' 


MAKE_BASE=TRUE, 
NC _ GPU _GPIO 35 





MAKE_BASE=TRUE, NO_TEST: 
DP _TBTSNKO HPD EG 





« GPU_ROM_ST 


DP TBTSNKO HPD EG 


GPU ROM 


MAKE_BASE=TRUE 





1 68 66 47 _PP3V3_ $0GPU 


GPU_ROM: YES | GPU_ROM:YHS 


R9120° R9121 


10K 10K 
55 55 





1/20W 1/20W 


GPU_ROM: YES 5 ME ME 


201 5 201 


STR 


GPU_ROM: YES 
> ¢c9121 
— 0.1UF 


T— 10% 

6.3V 
XTR 
azar 


| 
VCC = 








u9101 2° GPU_ROM_SO_R 


GPU_ROM: YES 


R9126 
33 


GPU_ROM_SO 


6€BT> DPA EG DDC DATA 








«6 GPU_ROM_SCLK ROM |SCLK_R 


M25P10A 





GPU_ROM: YES 


« GPU_ROM_CS_L 





ROMgcS LR 


UFDFPN8 





PU ROM WP L 





CRITICAL 





NO STUFF 
“R9122 








GPU_ROM: YES 100K 


53 
1/20W 
ME 

2 201 





OMIT_TABLE 


L__{ HOLD* 





THRM 
vss PAD 


4| 9 














L__» 





JTAG signals 


71 68 66 47 e23Vv3 SOGRD 





NOSTUFFE 
R9160'} R9161° 
10K 10K 


ME ME 
2015 201 


R9163° 


10K $ 
58 
1/200 








R9164° 











10K 
aoe 


ME 
2015 














(GPIO17) 


AMD AUX 


DP_INT_EG_AUX_N 





DP_INT EG AUX P 





DP_TBTSNKO_EG_AUXCH_N 





DP_TBTSNKO_EG_AUXCH_P 





TBTSNK1 EG AUXCH N 





TBTSNK1_ EG _AUXCH_P 


PLACE_NEAR=U8400]AL27:2.54MM 





PLACE_NEAR=U8400.AM27:2.54MM | RO172 


NOSTUFF 100K 
ME 


R9173"| sow 58 


100K 201 
53 
1/200 


ME 
2015 


PLACE_NEAR=U8400.4M20:2.54MM 
NOSTUFF, 


NOSTUFF | PLACE_NEAR=U8400.AN20:2.54m™ | RQ170 


NOSTUFF 100K 
R9171 ME 
100K 1/20w 5% 
38 201 
1/20 1 
ME 
2019 





PLACE_NEAR=| 


PE NEAR=U8400.AK30:2. 54M! 


NOSTUFE, 
R9174 
100K 


1/200 
ME 
201 5 








8400.AK29:2. 54M 


NOSTUFF. 


R9175° 
100K 











DDC PULL 


1 68 66 a7 PP3V3_SOGPU 


UP 





PLACE_NEAR=U8 400 .AN26:2. sae 


PLACE_NEAR=U8400.AM26:2.54MM | PLACE_NEAR=U8 
NOSTUFF NOSTUFF 


R9150° R9151° 
470K 470K 


1/i6ew 1/16w 
MP-LE MP-LE 


402, 402, 


DPA_EG_DDC_CLK 








DPB_EG_DDC_CLK 


PLACE_NEAR=US$00 .ALI9;2. 540M 


00.AM19:2.54MM 
NOSTUFF NOSTUFF 
R9154° R9155— 


470K 3 470K 


1/16ew 1/16ew 
MP-LE MP-LE 
402, 402, 














6€BT> DPB_EG DDC DATA 


1 68 66 a7 _PP3V3_SOGPU 


R9197° 
10K 
1/200 
Be 

201 > 


« _GPU_GFX_PWR_LEVEL_R_L 


GPU GPIO P 


U/PD 


GPU_GFX_PWR_LEVEL 





GPU_GFX_OVERTEMP_R 


(PD_on GUMX_ page) R9158 


1/iéw MF-LF 402, 


GPU_GFX_OVERTEMP 





T7200 MF 201 


— GFXIMVP_VR_ICCMAX WARN_L 





PU on U5760 and VR page = 


R9128 
2 


IARN_L 





sQTID-GPUCORE VR_ICCWARN BUF _L 


ME 


GPU_VCORE_PST_L 


Ay GFXIMVP_VR_ICCMAX_W: 
1720W  MAKE_BASE=TRUE 


ie} 


(PU on VR page) 


GPUCORE_VR_ICCMAX_WARN_L 
logic low if GPUCORE VR ICCMAX above 61A 
logic high if GPUCORE VR ICCMAX not more than 61A 


GFXIMVP_PSI_L 





(GPIOS5) 


GFX_SELF_THROTTLE_R 


(PD on GMUX page) 


1/iew MF-LF 402. 


GFX_SELF_THROTTLE 





HDMI_EG_HPD 


1/lew MF-LF 402 
EG_LCD_PWR_EN 








EG_BKLT_EN 





1 
R9198 Aon 
10K se 
38 2/20m 
2/208 ue 
ue 202 

202 








R9193*|R9194* 


FBVDD_ALTVO 





10K 
1/208 
ME 
201 
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Power aliases required by this page: 
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g8400 U8400 U8400 


VENUS-XT VENUS—XT pasr 2) 4 Ac17 | VENUS-XT 


FCBGA FCBGA 

FCBGA (8 OF 9) . ¢ (9 OF 9) 
(6 OF 9) PPOV95_SOGPU 
+ + 

















OMIT_TABLE ae 4 p oe OMIT_TABLE 
OMIT_TABLE 


DP_VDDR 1¢9203 


DP_VDDC 











CERM-X6S 
0402 








PLACE_NEAR=U8400.AP32:2.54MM 





i 


DP_VDDR 





NC_DP_VDDC 


PP1V8_GPUIFPX 
di di 








C9200 


10UF 
20% 
6.3V 
CERM-X6S 
0402 


DP_VDDR 























PLACE_NEAR=U8 400 .AF34:2.5. 





PLACE_NEAR=U8 400 .AM37:2.54MM 


PLACE_NEAR=U8400.AW28:2.54MM 


R9200 
1 > GPU_DP_AB_CALR DPAB_CALR 





18 1/20w 
Me 150 201 


PLACE_NEAR=U8400.AW18:2.54MM 


R9201 GPU_DP_CD_CALR 
IAA) = DPCD_CALR 
1s 1/20W 
MF 150 201 DP_VSSRI 











PLACE_NEAR=U8400.AM39:2.54MM 
m -——___* VSS_MECH 
R920 


NAA GPU_DP_EF_CALR DPEF_CALR 
1s 1/20W 
we 150 201 























PLACE_NEAR=U8400.AM34:5.08MM 








PP1V8_GPUIFPX : GPU_PS_O 
+ a 











402 


PLACE_NEAR=U8 400 rs. PLACE_NEAR=U8 400 .AM34:J5.08MM 





PLACE_NEAR=U8400.AD31:5.08MM 


R9212 
18. 45K, 
VV 














NOSTUFF. 


1 C9211 














PLACE_NEAR=U8400/AD31: PLACE_NEAR=U8400.AD31: 





CONFIG STRAPS —- MLPS GPIO_28 pull low at power up 


NOSTUFF 





R921 4 PLACE_NEAR=U8400.AG31:5.08MM 


4.53K PCIe Gen3 Enabled, Full-Swing, TX De-Emp Enabled PS_O PU(ohm) PD (OHM) 

LANA * * 

1/200 VBIOS Disabled, Boot from EFI 
M1 


iF 
201 

















EFI BOOT 8.45K 2K 
ROM BOOT 3.24K 5.62K 

















VGA Enabled Ps.1 PU(ohm) PD (OHM) 











All Ports Audio-Capable Display Output EFI BOOT 8.45K 2K 
PLACE_NEAR=U8400.AG31:5.08MM : ROM BOOT 8.45K 2K 
$STACELNEAR=U8.400.a631:5. 08004 256MB FB Aperture Size 








PS_2 PU (ohm) PD (OHM) 
NOSTUFF EFI BOOT (NO ROM) SYNC_MASTER=MARY_X425G SYNC_DATE=09/22/2014 
PLACE_NEAR=U8400.AD33:5.08MM EFI BOOT NC 4.75K AG 


PS_O: R9120=8 .45K,R9211=2K, C9210=0.082uF ROM BOOT 4.53K 4.99K Venus DP PWR/GNDs 

















GPU_PS_3 
di 


PS_1: R9122=8.45K,R9213=2K,C9211NOSTUFF SRR Norse arr 
= i ; PS_3 PU(ohm) PD (OHM) <SCH_NUM>|D 


PS_2: R9214 NOSTUFF, R9215=4.75K,C9213=0.68uF Apple Inc. = 
EFI BOOT NC 4.75K ‘i 


a 
<E4LABEL> 
ROM BOOT NC 4.75K 
PS_2: R9216 NOSTUFF,R9217=4.75K,C9213=0.68uF NOTICE OF PROPRIETARY PROPERTY: 
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CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL 


“C9325 C9I3207|3 CIB2ZIN COBQ22 th, C9326" *C9329 1 €9333 
— 33UF 68UF — 68UF — 68UF — 68UF 33UF 

T> 20% 20% 7 20% J 208 7 20% ~ 20% 

e480 79 7347 PPVIN_S5_HS GPU 2 BOvv-rant PoLy-TANY ? PoLy-TANY ? POLY-TANT 2 POLY-TANT BOLY-TANT 
CASED12-SM CASE-D2E-SM CASE-D2E-SM CASE-D2E-SM CASE-D2E-SM CASED12-SM 
+ 
































C93231 


PRSV SO + WEN ABSEWEBEHS 29330 


72 DIDT=TRUE . IRF 6802SDTRPBF 
PLACE_NEAR=U9300.25:1mm R9300 GFXIMVP BOOT2 R Ez: DIRECTFET-SA 


g 720w C9330: 
MP CRITICAL 
2701 MINCNECRWIDTH=0 : SMM L9330 MIN_LINE_WIDTH=0. 6MM 
VOLTAGE=12.8V. ERM 2 0. 2UH-20%-28A-0.00110HM MIN NECK WIDTH=0 : 2MM a ~30.5A max per phase PPVCORE_GPU 
MIN_LINE_WIDTH=0.6MM PPVIN_SO_GFXIMVP_R : =. 
MIN_NECK_WIDTH=0 : 2MM su (IXTYH) 2 PPVCORE SO GFX PH2 2 
RQ 3 O01 0 FF XICNC 






































VOLTAGE=5V PILAG63T-SM 4 if ’ CRITICAL if oe CRITICAL CRITICAL 
LAA 2 PP5V_SO GFXIMVP VpD 





4 1 

prow P PACEANEAR=09200 52.62 Ina PLACE_NEAR=U9300.17: 1mm 2 603 os GFXIMVP_ISNS2_P GFXIMVP_ISNS E2364 uM 
201 i Cc 9 3 0) 0 CRITICAL NO_XNET_CONNECTION| & 20% am g — 20% 
lL 0.22UF ; P 2 aoby 

=o Q9331 $33 BANE 5: bull GONE a oan ||" ERNE Sony SOUS EANT = ess 

: > 649135PBF + 

(GND_GFXIMVP_AGND) 0402 DIRECTFET_S3C - ot 5 Al 


376S1011 2 201, 2 = 
























































GFXIMVP_ISUMN 


PLACE_NEAR=Q9331.3:1mm GFXIMVP_ISUMP 


XW9330 
sM 








Ane ee Ne 

VDD VCCP VIN Line Width & DIDT 

U9300 on all DIDT nets 

ISL62882C 

GFXIMVP_RBIAS RBIAS 35383679 MINCNECECWIDTH=0 | SMM 
DIDT=TRUE 


GFXIMVP_ NTC INTC BOOT2 GFXIMVP_BOOT2 
GATE_NODE=TRUE 


ez 6s OOTY GPUVCORE PGOOD IPGOOD UGATE2 GEXIMVP_UGATE2 


SWITCH_NODE=TRUE OQ 9330 


ee ,, GFXIMVP VR TT L ivR_tT* PHASE2| 28 GFXIMVP_PHASE2 MINCNECECWIDTH=0 | SMM 4 IRF 6802SDTRPBF 



































10K 
18 
1/20W 
(ME 
2015 


PPVIN S5 HS GPU _ISNS,, ;, GFXIMVP_ ISNS1_ N45 06 
3 80 84 






























































DIDT=TRUE DIRECTFET-SA 
C9316: ‘i | CLK_EN* GEXIMVP BOOT1 R 
R9314 GATE_NODE=TRUE 
GPU VCORE VIDO lvrDo LGATE2 GFXIMVP LGATE2 C9365? CRITICAL 


GPU_VCORE_VID1 IVID1 — L9360 MIN_LINE_WIDTH=0.6MM 
GFXIMVP_VSSP2 


VSSP2 -20%- = MIN_NECK_WIDTH=0 : 2MM 
GFXIMVP_COMP_R] 62 2 19 77 76 _GPU_VCORE_VID2 WWID2 MIN_LINE WIDT 0 . 2UH-20%-28A-0 .00110HM VOLTAGE=1.05V 


ol 'H: . 
R9313! »¢ GPU VCORE VID3 yrD3 YO TRES ROTH O- 2 if YY Y)\2_PPVCORE SO GFX PH1 
16 _GPU_VCORE_VID4 IVID4 0 PILA63T-SM 


50v_ 1977 76 _GPU_VCORE_VID5 VIDS = = 
NPO-COG-CERM * 
0201 EAR=U9300.37: 5mm GFXIMVP6 VID6 vibe tsen2|_10 GFXIMVP_ISEN2 ss GFXIMVP_ISNS1_P GFXIMVP_ISNS1_N 


‘RO 3 1 9 2 3 CRITICAL NO_XNET_CONNECTION| 
10K 1) GEXIMVP PST L 2qest* poori|19 GFXIMVP_BOOT1 Q9361 RIEL: 
*R9316 ion GEXIMVP _DPSLP EN 39 lpprsupvr vcarsi|20 GFXIMVP_UGATE1 649135PBF 10K 
301 5201 SWITCH _NODE=TRUE DIRECTFET_S3C 1/20W 
=<} T/20w GPUVCORE EN 38 lvr_ow puasei|_21_GFXIMVP_PHASE1 37681011 an, 

MF GATE_NODE=TRUE 
GFXIMVP_Vvw 6 lyw teareial_23_ GFXIMVP_LGATE1 GFXIMVP_ISUMN 


R9315* GExT VE EB SNS NEN: TENE BID TACO SGM PLACE_NEAR=09361.3:1mm 
A . GFXIMVP_ COMP 7 LGATE1BL24__y yc. MIN NECK -WIDTH=0 : 2MM XW9331 
su 


























2 
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GFXIMVP_ISUMP _ =. 











VOLTAGE=0V 
GFXIMVP_FB2 vssp1L22_ GFXIMVP_VSSP1 
GFXIMVP_ FB 
































ISEN1, 11 GFXIMVP_ISEN1 




















GPUVCORE SENSE _P 
NO_XNET_CO] MNosLS CRELUS_WAIVE=Paifpr badTerm Isum#|15 GFXIMVP_ ISUMP 


NOSTUFF 2s GPUVCORE SENSE _ N 


i, es 71 (IN)—YSNS_GPU_vppC _P 2 6,0 1 GFXIMVP_ISNS2_N 
R9317 = Pa GFXIMVP6 IMON, ¢ 14 GFXIMVP_ISUMN R = ane 


























VIMON = Imon* R9312 














9 








ae, as = * = * * * i 
3/20n ven ene cebbT ibDeon NO_XNET_CONNECTION=TRUE 1 q is ¢__GEXIMVP_ISUMN Imon 3 Idroop. Idroop 2*Rsns*Io/ (N*Ri) 


2 201 
GFXIMVP_FB_GND_R R9312' 
NOSTUFF 


NO_XNET_¢ONNECTION=TRUE NOSTUFE VIMON = 1.46104uA/A * Io * 14.6104mV/A*Io 


1A will generate 14.6104mV and 891.23mV for 61A 








PLACE_NEAR=Y9300.41:1mm 
= GFXIMVP_ ISUMP_ C 











NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 


41 |GND_GFXIMVP_AGND 
MIN_LINE_ WIDTH=0 . 6MM 
MIN_NECK WIDTH=0.2MM 
VOLTAGE=0V 























, GPU_VCORE_VIDO 
SCD 


MAKE_BASE=TRUE 
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MAKE_BASE=TRUE 
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1/268 1/268 1/268 1/268 3 Ui NOSTUFF 
201 201 201 201 'R9370|'R9O371 |'R9374 
ae 3 2 2 2 2 
cap Sevens vps oe ee 











58. 58. Do not config 
me me PSI_L = HIGH & DPSLP_EN = HIGH 
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MAKE_BASE-TRUE 
R9375 GFXIMVP_VR_TT_L GPIO13 GFXIMVP_VR_ TTL 
, GFXIMVP_ PSI L 
7 SYNC_MASTER=ADITYA_X425G SYNC_DATE=09/15/2014 
796 EIN GPU_VCORE VIDS eee R9377 DPSLP Control GPIO 30 GFXIMVP_DPSLP_EN 7 


VAKE_ BASE=TAUE R9375 


0 2 DRAWIN' 
176 PISD—GEXIMVP_VR_ICCMAX WABNAIa 2 GFXIMVP_VR_TT_L < > 
Default Vcore set to 0.85V. NOSTUFF Apple Inc. SCH_NUM 
ie) 
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2 i NOSTUFF NOSTUFF NOSTUFF 1/20w 1R9372 TARR 
0.85V is set by setting VIDO-VID5 ME 
as 001011 R9388" R9383' R9396' R9392' R9379° Zoe 100K E4LAB 
2s 2k Bis 2 Be ae oan 2k 2. 2k NOSTUFF 1/20W 2 NOTICE OF PROPRIETARY PROPERTY: 
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t NOT TO REPRODUCE OR COPY IT 
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96 85 71 CIN VSNS_GPU_VDDI_P 


272 LD VSNS_ GPU _VDDI_N 





VOLTAGE=5V 


MIN_NECK WIDTH=0.2 
MIN_LINE_WIDTH=0. 4 


PP5V_VDDCR VCC 
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R9405' 
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5% 
1/20W 
MF 
2201 
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C9403 
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PLACE_NEAR=U8400.AH28:Smm PLACE_NEAR=U8400.AG28: 5mm 
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o> GPU _VDDCI_ SENSE XW W § GPU VDDCI_ SENSE XW P ;, 





NO_XNET_CONNECTION=TRUE 
<Ra> 


R9470° 


NO_XNET_CONNECTION=TRUE 
<Ra> 


*R9471 
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2.8K 
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1/20w 3 


2.8K 
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1/20w 
MF 
02015 


MF 
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PVDDCI_GPU_EN 
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PP5V_VDDCI_PVCC 
p asl 
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U9450 
ISL95870AH 
UTQFN 


PVCC 


BOOT| 





REG GPU _VDDCI_ FB 


CRITICAL 
UGATE 





REG_GPU_VDDCI_SREF 


PHASE 
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REG GPU _VDDCI_ VO 


LGATE 





REG GPU _ VDDCTI_ OCSET 





N Jie 


NW <oe! 


82 6807} PVDDCTI_ PGOOD 





REG GPU VDDCI_ RTN 
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REG GPU VDDCT FSEL 





REG GPU _VDDCI_SETO 





R9472) 
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*R9O475 
$ 34.8K 
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1/20w 
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2 0201-1 


5, GRU. VDDCI 


REG_GPU_VDDCI 


SET1 





NOSTUFF 
'*ROAT6 





0 

53 
$ iZ2ow 
20201 R9Y4AT77 
SEIT1_R 1. 9 
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GPU VDDCI REGULATOR 


*R9406 
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VOLTAGE=5V 
MIN_NECK WIDTH=0.2 
MIN_LINE_WIDTH=0.4 


a4 20 


19 73 47 PPVIN_S5 HS GPU _ISNS 





REG_BOOT_GPU_VDDCI_RC 











MIN_NECK_WIDTH=0.2 mm 
MIN_LINE_WIDTH=0.6 mm 
DIDT=TRUE 


REG_BOOT_GPU_VDDC] 
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MIN_LINE_WIDTH=0.6 mm 





MIN_NE DTH=0.2 mm 


APN376S1005 
CRITICAL 
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CSD5887303D 
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er 


CRITICAL 


16Vv 
POLY-TANT 





CRITICAL 


CRITICAL 


1C9407 
— 3.0PF 
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2 25 
NPO-coG 
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DIDT=TRUE 
SWITCH_NOD 


= 402 
MIN_NEC! 0.2 mm MIN_LINE_WIDTH=0.6 mm 























+ + 
(1 + Ra / Rb) 


MIN_NECI 
MIN_LINI 


VOLTAGE=0V 


PP3V3_SOGPU 


271 68 66 47 
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K_WIDTH=0.2 mm 
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GEX_VDDCI_ALTV1 


PLACE_NEAR=U9450.3:1mm 
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GPU VDDCI 
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0.9V --> DEFAULT 
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CRITICAL 


L9410 
1. 0UH-20%-15A-0.00660HM 





CRITICAL 


VOUT = 0.9V 
7A MAX OUTPUT 


F = 500 KHZ 


Note 


Regulator requires 
a minimum load to 
prevent noise in the 


audio frequencies 
PPVDDCI so ISENSE 11 24 
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MIN_LINE_WIDTH=0.6 mm 
GATE_NODE=TRUE 
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PPVIN_SOGPU_1V8 RC 
MIN_LINE WIDTH=0 . 
MIN_NECK WIDTH= 
VOLTAGE=8. 4V 





CRITICAL sw 








PEF 35384283 
vos 


WIDTH=0.5 MM 
Zz MIN NECK _WIDTH=0 .2 
4 SWITCH _NODE=TRUE 

e DIDT=TRUE 


REG VOS_ PVDDR 


PIFE32251B-SM 


R9421* 
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EN 





* [D> P1ivs a E 


REG FB PVDDR 
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AGND_ PVDDR 




















MIN_NECK_WIDTH=0.2 mm 
MIN_LINE_WIDTH=0.6 mm 
VOLTAGE=0V 








P1iV8GPU_PGOOD {UD = 
REG SSTR_PVDDR 

















0.8V * (Ra + Rb) 


/ Rb 


Output voltage: 


“Max peak current: 
Switching freq: 


1.818 V 


1.5A 
1250 kHz 
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di 
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Wire-to-Board (Micro-coax) Connector 
CRITICAL 


NO_XNET_CONNECTION=TRUE J9500 


BP9505 20525-130E-01 
BEAD-PROBE Seer 


No_XNET_CONNECTION=TRUE 


BP9506 


NO_XNET_CONNECTION=TRUE, BEAD-PROBE 


BP9501 20 86 13 BT> USB_EXTB_P 
BEAD-PROBE GND_VOID=TRUE 90 26 135 T>USB_EXTB _N 
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16V_XSR-CERM 





NO_XNET_CONNECTION=TRUE GND_VOID=TRUE USB3_EXTB_R2D_P 


BP 9502 16¥. XSR-CERM USB3_EXTB_R2D_N 
BEAD-PROBE 












































No_XNET_CONNECTION=TRUE 


BP9503 
BEAD-PROBE 











No_XNET_CONNECTION=TRUE 


BP9504 
BEAD-PROBE 














Board-to-Board (Flex) Connector 


CRITICAL 


J9510 
DF40HC-3.0-40DS-0.4V-51 
F-ST-SM 
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PCH DATA 13 18 43 85 86 91 
PCH CLK 1318 43 a8 
83 86 91 


S4 20 33 38 41 42 45 
66 67 84 85 a6 
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84 67 64 521917 15 13 12 22 PP1V5_SO 





HDMI_EG_DDC_DATA 
HDMI_EG_DDC_CLK 





es 20 GTP RIO_SDCONN STATE CHANGE L 
86.28 43 SD_PWR_EN 
es 18 GTP USB_EXTB OC _L 








PM_SLP_S4_L CIN] 22 21 39 37 40 67 86 


es 62 20 OTP HDMI_HPD PM_SLP_S3_BUF_L CIN] 21 66 67 82 86 





loo mon om omen omen oeem omen enon enon enon ene) 
P9OODDDDVDDNDDVODADNDNDNOO000 





@4 82 81 66 46 45 43 21 20 
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U9600 DMN32D2LFB4 kt 
DFN1006H4-3 
TP _DPMUX_UC_P10 B12 | p10/wuEO* P60/KINO* DP_EXTA_MUX_EN SYM_VER_2 * 
R4F2113NLG ad {0 = 1-4 
Te _ppmux_uc_ p11 413 | p31 /wuri* TLP-145V P61/KIN1* agp —DP_EXTA MUX SEL EG {OUD = 
Te ppmux uc p12 A412 | pi2/wur2* SYM 1 OF 3 P62/KIN2* TP DPMUX UC P62 
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TP_DpmMux_uc_ p15 C13 * OMIT_TABLE * DP_EXTB_MUX_SEL EG i 
P15/WUES P65/KIN5 sag CoD = 
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>a NC 28 MIN-NECK_WIDTHEO .2MM 
PEG CLKREQ L E12 | pas P75/AN5 Nc VOLTAGE=3.3V ] ” 
+ nis ES 19604 
qe £G_RESET_L P26 P76/AN6| nc 0.1UF 
qe 22 EB CLAMP E10 | paz P77/AN7| yn C9600 *| C9601 *| C9602 *| C9603 1 208 
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LPC FRAME L > A8 | p34/LFRAM* P84/IRQ3*/TXD1 agp P MUX Uc TX {OUT * = DPMUX_UC_VCL 
DPMUX_LRESET_L > D8 | p35/LRESET* P85/IRQ4*/RXD1 - DPMUX_UC_RX CN] = = 
D7 e2_DPMUX_UC_RESET s 
LPC _CLK33M_DPMUX UCygy IP36/LCLK P86/IRO5*/SCK1 q=—TP_LCD IRQ 
NOSTUFF 
TP _DPMUX UC P37 D6 | P37/SERTRO a ° d 
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ala Ha Oo a 4 
CONNECT I2C TO LCD BKLT IC 
U9600 
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R4F2113NLG 82 
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82 68 
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TP_FB_CLAMP_ TOGGLE REQ L PA7/KIN15*/PS2CD 7 NS Be BRET eae 
PF1/IRQ9*/PWMU1 DPMUX_UC R9613 10K LANA 2 
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DPMUX_UC 1 2 
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K 4 
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an @e_LCD_MUX_EN = PC4/TIOCA1/WUE12* PG6/EXIRQ14*/SDAD| = HDMI_HPD 8s e2_LCD_MUX_SEL R9656 10K 1 ANA NOSTUFE— = 
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DPB_IG DDC 1 MAKE_BASE=TRUE => 


MAKE_BASE=TRUE 
= 2 PCIE TBT D2R N<3..0> 
DPB_ IG DDC MAKE_BASE=TRUE 


MAKE_BASE=TRUE PCIE TBI R2D C P<3..0> — 
MAKE_BASE=TRUE —= 


2a 5 PCIE TBT R2D C N<3..0> 
DP_TBTSNKO_HPD_IG DP_TBTSNKO_HPD_IG MAKE BASE=TRUE = 
MAKE_BASE=TRUE ial 


DP_TBTSNK1_HPD_IG DP_TBTSNK1_HPD IG 1 GUP PEG Lanes 


MAKE_BASE=TRUE 
PEG D2R_P<7..0> =PEG D2R_P<7..0> 
MAKE_BASE=TRUE 
ea Saaaias PEG D2R_N<7..0> 


DPMUX_UC_TX DPMUX_UC_TX MAKE_BASE=TRUE 
MAKE_BASE=TRUE 70 PEG R2D_C_P<7..0> 
MAKE_BASE=TRUE 


70 PEG R2D_C _N<7..0> 
EG RESET L EG RESET L F MAKE_BASE=TRUE 
MAKE_BASE=TRUE 


PEG CLKREQ L PEG CLKREQ L 
MAKE_BASE=TRUE 











=PEG D2R _ N<15..12> 








=PEG R2D C P<15..12> 











=PEG R2D_ C _N<15..12> 























=PEG D2R N<1l..8> 








=PEG R2D C P<11..8> 





=PEG R2D C N<11..8> 

















=PEG D2R_N<7..0> 








=PEG R2D_ C P<7..0> 





=PEG R2D C N<7..0> 











DP_AUXCH ISOL L DP_AUXCH ISOL L 
MAKE_BASE=TRUE 





Unused PCH PCIE Lanes 


MAKE_BASE NO_TEST 

D2RP<3..0> — =PCIE SSD D2R P<3..0> 
TRUE TRUE — 

D2RN<3..0> — =PCIE SSD D2R_ N<3..0> 
TRUE TRUE 

R2D_ CP<3..0> — =PCIE SSD R2D C P<3..0> 
TRUE TRUE 

R2D_CN<3..0> 


TRUE TRUE 
67 66 65 46 45 42 43 2 PP3V3_S4 











=PCIE SSD _R2D C _N<3..0> 











Unused TPAD SPI ron RA2OS 
201 100K | 





1% 
/ 
MAKE_BASE RA29 6 ‘ae 
BUS _ EN 2 1 


cs L TRUE v 

INT _L TRUE 19°" RA2Z9Q7 
TRUE 201 100K 

MISO 2 1 


MOSI TRE BRO a. athe 
SCLK TRUE 
TRUE , LOOK | 201 BT PWRRST_L 


MEM VDD SEL 1V5_L 

1% 

ut A299 2oeeS 

201 

2 A 1 es a _PP3V3_S3 FAN CTL Seva SS EAN ook 

ae" vourhcessnay Dp _TBT SEL 

201 RA201 MAKE BASES TRUE: ENET MEDIA SENSE RDIV 

AUD IPHS SWITCH EN PCH 

PPSVS_SS 4 BS BE GB 2g 27 2 AUD IP PERIPHERAL DET 
AUD I2C INT L 
TBT_GO2SX BIDIR 














Unused signals 






























































VOLTAGE MAKE_BASE > 
PPOV75 VREFDO A 0.675 trum PPOV75 S3 MEM VREFDQ A. 2,25 24 65 60 0 Ay PP3V3_S4 20 gy 42 45 46 65 66 67 DPMUX_UC_IRQ 


5% PEG CLKREQ L 
PPOV75 VREFDQ B 0.675: true PPOV75_ S3 MEM VREFDQ Bo) 2s 26 es e “ae 


oe ENET CLKREQ L 
PPOV75 VREFCA 5 tus PPOV75 S3 MEM VREFCA oz 2s 24 25 26 85 89 82 RA202 ENET LOW PWR PCH 
PPOV75 VREFCA SDCONN OC _L 


NOSTUFF 2 HDMITBIMUX SEL TBT 
LPCPLUS_ GPIO 



































Addandandanvaagaad 





PPOV75 VREF CA 





SYNC_MASTER=J15 MLB SYNC_DATE=10/31/2014 


: Signal Aliases 


12C_BKLT_SCL 12C_BKLT_SCL py eeuie Na alats 


= MAKE_BASE=TRUE Senet Se <SCH NUM> 
1I2C_BKLT_SDA 1I2C_BKLT_SDA C3 App le Inc. — 
© 


“ss MAKE_BASE=TRUE PNA PP5V_SO AUDIO AMP L Seen 


SMBUS_SMC_0_SO_SCL SMBUS_SMC_O_SO_SCL 36 40 43 48 69 76 85 96 95 MIN GENE WTR THe oe 4LAB 


VOLTAGE SS ' NOTICE OF PROPRIETARY PROPERTY: 
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PP5V_SO 





EDP CAI 67 66 63 62 5958 493 
32 82 


6 
ao 





191 





9 18 
973 























95 86 85 76 69 48 





ap auae Fe aoe SMBUS_SMC_0_SO_SDA SMBUS_SMC_0_SO_SDA 36 40 43 48 69 76 85 86 95 














Functional Test Points 


XDP 
Func_test J3501 - airport Func_test J6100 - spi FUNCaE _XDP_CPU_TCK 


TRUE, AP_CLKREQ © L 33 7 TRUE XDP_PCH_ TCK 


TRUE AP _ RESET CONN L 5 PP3V42_G3H is are TRUE XDP_CPU_TDI 
TRUE PCIE AP D2R PIN 9 - SMC RESET L 5 8 TRUE XDP_ CPU TDO 
trun PCIE AP D2R PI P 3 Sie eK ee siti XDP_CPUPCH TRST_L 
TRUE PCIE AP R2D _N 33 9 SMC _TMS eae TRUE XDP_CPU_TMS 

tRuR PCIE AP R2D P 5 A rene XDP_PCH IMS 


TRUE PCIE CLK100M AP CONN N 3 TRUE XDP_PCH_ TDI 
tRun PCIE CLK100M AP CONN P__. 2 SPIROM USE MLB one rai XDP_PCH_ TDO 


TRUE PCIE WAKE L 12 GND TRUE XDP_CPU_PREQ_L 
TRUE PP3V3 S3RS4 BT F 4s ren XDP_CPU_PRDY_L 


TRUE PP3V3_ WLAN 3 TRUE PM_RSMRST_L 


TRUE USB_BT CONN N 33 9 RUF PM_PCH_ PWROK 32 19 94 
trum USB BT CONN P ‘ hee rene PM_SYSRST_L eres 
tRun WIFI EVENT L 3 ac BEava SO ia ; eur CPU_CFG<3> eae a6 
TRUE GND MEG TSbAm 43 43 43 46 4 3 TEuE PP1V05_S0 10 14 15.17 18 41 62 67 84 


DMIC_SDA3 525 Gaztetol GND 2X GND 
J4002 -—- Camera GND. 


MIPI_ CLK CONN N 























































































































 YOPEUOONIOGUNY 

















MIPI_ CLK CONN P J6602 -—- L speaker 
SPKRCONN_L_ID 52 5 


CAM SENSOR WAKE L CONN 
SPKRCONN, 


MIPI_ DATA CONN N ° 7 Power Sequence 
MIPI DATA CONN P cesar : FUNC TEST sMc_ONOFF_L 


SPKRCONN 
SMBUS _ SMC _ 0 SO SDA 36 40 43 48 69 76 85 86 95 i TRUE PM_DSW_PWRGD 

= SPKRCONN shins 36 
SMBUS SMC 0 SO SCL 6 40 43 48 69 76 85 86 95 T4801 ipd flex — enn oe Tene ALL SYS PWRGD 
I2C CAM SCK USB TPAD N fees TRUE PM_PCH_ SYS_PWROK 
I2Cc CAM SDA "i USB TPAD P open PLT_ RESET L 
PP5V_S3RSO ALSCAM F - ie J6603 TRUE LCD_PWR_EN 


IOXP2 INT L SPKRCONN R_ID LCD_BKLT_EN 
I2C IOXP SCL 52 5 TEUE 
SPKRCONN ROUT _N 


12C_TOXP SDA ; SPKRCONN_R_OUT_P 
SMC_ PME S4 WAKE L225 a0 «2 SPKRCONN_SR_OUT_N 
. TPAD ACTUATOR THRMTRIP_L 2: «5 eRe RCONN SROOURLe 
been eas . TPAD VBUS EN 3e 67 — 
icake SMBUS SMC 2 S3 SCL 38 40 43 95 
CLEP SMBUS SMC _ 2 S3 SDA 56, 46:43 98 pone eee GPU_VENUS JTAG 
DATA TUE GPU _JTAG TCK 
oaGa SMC_LID 38 40 41 42 GPU_JTAG TDI 
SATA SMC ACTUATOR EN L 38 40 — Ce 
PPVIN S4 TPAD A sie os 08 rene 
DATA TRUE GPU_JTAG_ TMS 
BATA GND_ACTUATOR 4X30 GPU_JTAG_TRST_L 
DATA PP3Vv3 $4 : J7000 —- DC PWR eo 
PP5V_S4 : ADAPTER SENSE : a 
GND PP20V_DCIN FUSE 


GND 






















































































— UOYOOROURY 














































































































SD_D2R 
SD_D2R 
SD_R2D 
SD _R2D 
EXTB D2R 
EXTB D2R 
EXTB R2D 
EXTB R2D 
USB _EXTB _N 7 J4813 - keyboard 
USB _EXTB P , PP3V3_S4 : 
GND PP3V42_G3H pe : J8300 — eDP 
WS CONTROL KBD ; DP_INT AUX _N 
WS _KBD1 DP_INT AUX P 
: WS KBD10 ; DP_INT ML N<0> 
J9510 — rio WS KBD11 ; DP INT ML N<1> 
SD_PWR_EN is WS KBD12 DP_INT ML N<2> 
HDMI _DDC_CLK WS _KBD13 ‘ DP_INT ML N<3> 
HDMI _DDC_ DATA WS KBD14 ; DP_INT ML P<0> 
HDMI_HPD ae WS _KBD15 : DP_INT ML P<1> 
SMBUS PCH CLK ss wos oe WS KBD16 , DP_INT ML P<2> 
SMBUS PCH DATA = WS KBD17 , = DP_INT ML P<3> 
PM SLP S3 BUF _L : WS _KBD18 ; LCD _FSS 
PM SLP S4 L ie asians WS KBD19 : LCD_HPD CONN 
PP3V3_S3 1 8 WS _KBD2 4 LCD_ BKLT_ PWM _R 3 
PP3V3 S4 ss Vey Ado aunabe eudsins 4 WS _KBD20 : SMBUS SMC_0 SO SDA __., ay dock 68 8 
PP5V_S4 » eiveivenedigs,ni-is WS KBD21 SMBUS SMC 0 SO SCL x a a 46 Ob-88-98 
RIO SDCONN STATE CHANGE WS KBD22 ; I2C_ BKLT SDA 
USB EXTB OC _L ; WS _KBD23 I2C_ BKLT SCL 
GND. WS KBD3 PP5VR3V3 SW _LCD 
WS KBD4 : PPVOUT SO LCDBKLT 
WS _KBD5 GND 
WS KBD6 
J5150 - hall effect WS_KBD7 
PP3V42_ G3H 2 4 7 meine WS KBD8 Power Rails 
SMC_LID R : WS _KBD9 PM SLP S3 L 
GND WS KBD ONOFF L PPVTT SO DDR 
WS LEFT OPTION KBD PP3V3 SO 
WS LEFT SHIFT KBD PP3V3_ $3 
GND PP3V3_ $5 
PP3V3_ S5 AVREF SMC 
PP3V42_ G3H 


PP5V_SO felsic saan: = = 
Spaces é 'SYNC_MASTER—J15 MLB SYNC DATE=10/31/2014 


PP5V_S5 ~ Functional Test Points 


PPBUS G3H 
Deanne Noreen 


PPDCIN G3H g 
PPVCC SO CPU ‘ C3 Apple Inc. <SCH_NUM> 
PPVTITDDR S3 © EAL ABEL> 


PP3V3_ SOSW_ SSD 
PP1vV5 SO 2 NOTICE OF PROPRIETARY PROPERTY: 
PP1V35 S3 ne Ona THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
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J7050 — battery 

PPVBAT G3H CONN 5 
SMBUS _SMC_5_G3_ SCL 45 43 
SMBUS _SMC_5_G3_ SDA 40 43 s6 57 95 
SYS _ DETECT L 56 

GND 8x 





























HO IZ fro |z fro le 























Cc> 
Cc> 
C> 
Cc> 
Cc> 
C> 
Cc> 
Cc> 
C> 
Cc> 
Cc> 
C> 
Cc> 
Cc> 
C> 
Cc> 
Cc> 
Cc> 
fies 







































































































































































WH 












































J6050 —- lett fan 

FAN LT PWM 

FAN LT TACH ° 

PP5SV_SO 18a 9 62 63 66 J4915 — kbd bklt 

GND KBDBKLT_ RETURN1 2X28 «2 
KBDBKLT_RETURN2 2X29 63 


: PPVOUT SO KBDBKLT 5 «: 
J6060 — right fan GND 


FAN RT PWM 7 
FAN RT TACH 

PP5V_SO 

GND 
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NC NO_TESTs 


PCH Thunderbolt 

NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD-PROBES FOR TBT 
TRUE TRUE 13.87 87 2 TBT XTAL250UT TRUE TRUE TBT XTAL250UT 
TRUE TRUE 











TRUE TRUE 





TRUE TRUE 





TBT A D2R_ P<1> CIE) 
TRUE, TRUE, TBT A D2R N<1> TsmM BEAD-PROBE BPA531 no_xneT_conNECTION=TRUE 


TRUE TRUE ; TBTSRC ML CP<3..0> TBISRC ML CP<3..0> 1GHsm BEAD-PROBE BPA 532 no_xnET_CONNECTION-TRUE 
TRUE TRUE ee TBISRC ML CN<3..0> TBISRC ML CN<3..0> 

TRUE TRUE ee TBISRC AUXCH CP = TBTSRC AUXCH CP 

TRUE TRUE Lstai'56- “he TBISRC AUXCH CN TBISRC AUXCH CN 

TRUE. TRUE. 






































TRUE TRUE 





TRUE TRUE 

















DP_IG D_ AUXCHN DP_ IG D AUXCHN 
DP_ IG D AUXCHP DP_ IG D AUXCHP 








D2RN 
D2RP 

R2D_ CN 
R2D_CP 
D2RN 
D2RP 
R2D_CN 
R2D_CP 
ODD _D2RN 
ODD _D2RP 
ODD R2D_ CN 
ODD _R2D_CP 
D2RN 
D2RP 
R2D_CN 
R2D_CP 
D2RN 
D2RP 
R2D_CN 
R2D_CP 


D2RN 

D2RP 

R2D_ CN 11 87 

R2D_CP 1 e CLK100M _ PES5N CLK100M _ PES5N 
D2RN 1 1 CLK100M_ PE5P CLK100M_ PE5P 
D2RP rere CLK100M ENETSDN CLK100M ENETSDN 
R2D_CN 1 Nee CLK100M _ ENETSDP CLK100M_ ENETSDP 
R2D_CP 1 eieb ay CLK100M_ ENETN CLK100M_ ENETN 
ODD _D2RN fitet say a1 CLK100M_ ENETP CLK100M_ENETP 
ODD _D2RP 1 7 CLK100M_ PEGBN — CLK100M_ PEGBN 
ODD R2D_ CN 2 7 CLK100M PEGBP CLK100M PEGBP 
ODD _R2D_CP 7 87 CLK100M_ SWN CLK100M_ SWN 
D2RN 1 7 CLK100M_SWP CLK100M_SWP 
D2RP 
R2D_CN 
R2D_CP 
D2RN 
D2RP 
R2D_CN 
R2D_CP 
































too Yo foo foo [o> > > p> 
too to foo foo [o> > > [> 






































GPIO64 CLKOUTFLEXO GPIO64 CLKOUTFLEXO : 
GPIO065_ CLKOUTFLEX1 — GPIO65_ CLKOUTFLEX1 
GPIO66 CLKOUTFLEX2 GPIO66 CLKOUTFLEX2 
GPIO67_ CLKOUTFLEX3 — GPIO67_ CLKOUTFLEX3 
































EXTCN 
EXTCP 
SDN 
SDP 
WLANN 
WLANP 
6N 

6P 

7N 

7P 
EXTDN 
EXTDP 
PSOCN 
PSOCP 
IRN 
IRP 


EXTCN 
EXTCP 
SDN 
SDP 
WLANN 
WLANP 
6N 

6P 

7N 

7P 
EXTDN 
EXTDP 
PSOCN 
PSOCP 
IRN 
IRP 





























DVPCNTL_M<1..0> DVPCNTL_M<1..0> 








DVPCNTL<2..0> DVPCNTL<2..0> 
DVPCLK DVPCLK 
NC_DVPDATA<23. .6> DVPDATA<23. .6> 
FB_BO_A<9> FB_BO_A<9> 

FB Bl A<9> FB Bl A<9> 
FB_AO_A<9> FB_AO_A<9> 
FB_Al_A<9> FB_Al_A<9> 















































ITPXDP_CLK100MN 
ITPXDP_CLK100MP 
PCI PME L 


ITPXDP_CLK100MN 
ITPXDP_CLK100MP 
PCI PME L 











PCI CLK33M OUT3 

HDA _SDIN1 

HDA SDIN2 

HDA _SDIN3 

LPC DREOQO L 

CLINK CLK 

CLINK DATA 

CLINK RESET L 

LPC _CLK33M LPCPLUS R 


PCI CLK33M OUT3 
HDA _SDIN1 R2D_P<3..0> 
HDA SDIN2 R2D_ N<3..0> 
HDA _SDIN3 7 D2R-C.P<3....0> 
LPC DREOQO L 1 D2R_-C-N<3). .0> 
CLINK CLK 

CLINK DATA 

CLINK RESET L 

LPC _ CLK33M LPCPLUS R 



































P<3iisl> 
N<3..1> 
P<3 >. 
N<3..1> 




















IG BKL PWM IG BKL PWM 
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X425G BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS | ALLEGRO 
(MIL or MM) 


VERSION 





TOP, ISL2, ISL3, ISL4, ISL5, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 





NO_TYPE, BGA, P65BGA 





MM 16,2 














PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





DEFAULT 


¥ 


=45_OHM_SE 


=45_OHM_SE 


10 MM 


Oo MM 


Oo MM 





STANDARD 











x 





=DEFAULT 





=DEFAULT 





10 MM 





=DEFAULT 





=DEFAULT 











PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





50_OHM_SE 


TOP, BOTTOM 


Y 


0.095 MM 


0.095 MM 





50_OHM_SE 


* 


y 


0.066 MM 


0.066 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





45_OHM_SE 


TOP, BOTTOM 


¥ 


0.116 MM 


0.116 MM 





45_OHM_SE 


* 


= 


0.083 MM 


0.083 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





40_OHM_SE 


TOP, BOTTOM 


x 


0.145 MM 


0.095 MM 





40_OHM_SE 


* 


Y 


0.102 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





37_OHM_SE 


TOP, BOTTOM 


2 


0.165 MM 


0.095 MM 





37_OHM_SE 


* 


= 


0.118 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





27P4_OHM_SE 


TOP, BOTTOM 


Y 


0.265 MM 


0.095 MM 





27P4_OHM_SE 


¥ 


0.186 MM 


0.1 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





72_OHM_DIFF 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





72_OHM_DIFF 


0.105 MM 


0.105 MM 


0.120 MM 


0.120 MM 





72_OHM_DIFF 


ISL2,ISL11 


0.105 MM 


0.105 MM 


0.120 MM 


0.120 MM 





72_OHM_DIFF 


TOP, BOTTOM 


0.146 MM 


0.146 MM 


0.120 MM 


0.120 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





80_OHM_DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





80_OHM_DIFF 


Y 


0.092 MM 


0.092 MM 


0.120 MM 


0.120 MM 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





* 


* 


BGA PO072_SPACE 








P65BGA 








PO75_SPACE 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





DEFAULT 


Oo.1 MM 





STANDARD 


=DEFAULT 





BGA_P1MM 


Oo.1 MM 





BGA_P2MM 


0.2 MM 





PO72_SPACE 


0.071 MM 





PO75_SPACE 








0.075 MM 














Stackup-—Defined Spacing Rules 


Note: Outer 


Inner 


dielectric is 0.058 mm nominal, 
dielectric is 0.053 mm nominal. 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





1:1_SPACING 


o.1 MM 


2 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





1x_DIELECTRIC 


0.058 MM 


2 





1x_DIELECTRIC 


0.053 MM 


2 





1X_DIELECTRIG:, 








0.101 MM 


2 














80_OHM_DIFF 


ISL2,ISL11 


0.092 MM 


0.092 MM 


0.120 MM 


0.120 MM 


PHYSICAL_RULE. 


._SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





80_OHM_DIFF 


TOP, BOTTOM 


0.125 MM 


0.125 MM 


0.155 MM 


0.155 MM 





P65_BGA 





= 





0.071MM 





0.071MM 








0.075MM 





0.126MM 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





85_OHM_ DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





85_OHM_DIFF 


¥ 


0.080 MM 


0.080 MM 


0.120 MM 


0.120 MM 





85_OHM_ DIFF 


ISL2,ISL11 


0.080 MM 


0.080 MM 


0.120 MM 


0.120 MM 





85_OHM_DIFF 


TOP, BOTTOM 


0.105 MM 


0.105 MM 


0.125 MM 


0.125 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





90_OHM_DIFF 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





90_OHM_DIFF 


0.078 MM 


0.078 MM 


0.200 MM 


0.200 MM 





90_OHM_DIFF 


ISL2,ISL11 


0.078 MM 


0.078 MM 


0.200 MM 


0.200 MM 





90_OHM_DIFF 








TOP, BOTTOM 








0.101 MM 





0.101 MM 








0.180 MM 





0.180 MM 











NET_PHYSICAL_TYPE 


AREA_TYPE 


PHYSICAL _RULE_SET 














P65_BGA 








SYNC_MASTER=SIDLE_J45 


AG: 


SYNC_DATE=12/10/2014 


PCB Rule Definitions 


Apple Inc. 


“SCH _NUM>| D_ 


UTeToN 





ie) <E4LABEL> 
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ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





=STANDARD =STANDARD =STANDARD 0.1 MM O.1 MM 























1:1_DIFFPAIR = 
THE POSESSOR AGREES TO THE FOLLOWING: 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 

II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
IV ALL RIGHTS RESERVED 














CPU Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





cPuU_SOS 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=STANDARD 


=STANDARD 


CPU Net Properties 








cPu_45S 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=STANDARD 


=STANDARD 





cCPU_27P4S 


=27P4_OHM_SE 


=27P4_OHM_SE 


=27P4_OHM_SE 


=27P4_OHM_SE 


7 MIL 


7 MIL 





cPU_85D 


=85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF. 


=85_OHM_DIFF. 











NOTE: 


7 mil gap is for vCCSense pair, 


which Intel says to r 


oute with 7 mil spacing without specifying a target impedance. 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_AGTL 


=STANDARD 


CPU_AGTL 


TOP, BOTTOM 


=2x_DIELECTRIC 





CPU_8MIL 


8 MIL 


CPU_VID 


0.457 MM 





CPU_COMP 


20 MIL 





CPU_VREF 








12 MIL 











cPU_ITP 


=2:1_SPACING 








CPU_VCCSENSE 








25 MIL 











SOURCE: 


Most CPU signals with impedance requirements are 50-ohm single-ended. 


Some signals require 27.4-ohm single-ended impedance. 


IVB PLATFORM DG , 


Tables 205-207 


Spacing Rule Sets 





SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





DMI_2SAME 


% =3X_DIELECTRIC 


DMI_2SAME 


TOP, BOTTOM 


=4X_DIELECTRIC 





DMI_TXRX 


=6X_DIELECTRIC 


DMI_TXRX 


TOP, BOTTOM 


=10X_DIELECTRIC 





DMICLK2N2S 


=6X_DIELECTRIC 


DMICLK2N2S 


TOP, BOTTOM 


=10X_DIELECTRIC 





DMICLK2S2N 


=3X_DIELECTRIC 


DMICLK2S2N 


TOP, BOTTOM 


=6X_DIELECTRIC 





DMICLK2OTHER 








=4X_DIELECTRIC 








DMICLK2OTHER 


TOP, BOTTOM 








=4X_DIELECTRIC 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





bE) Wiha 


=SAME 


* 


DMI_2SAME 





DMI_N2S 


DMI_S2N 


DMI_TXRX 





DMI_S2N 


DMI_N2S 


DMI_TXRX 





CLK_DMTI 


DMI_N2S 


DMICLK2N2S 





CLK_DMT 


DMI_S2N 


DMICLK2S2N 





CLK_DMI 





* 





DMICLK20OTHER 











PEG — SSD 


& TBT 





PHYSICAL_RULE_SET 


PAveR ALLOW 


ON LAYER? 


ROUTE 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





PEG_80D 


=80_OHM_DIFF 





=80_OHM_DIFF 


=80_OHM_DIFF 


=80_OHM_DIFF 





=80_OHM_DIFF. 





=80_OHM_DIFF. 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





PEG_2SAME 


=3X_DIELECTRIC 


PEG_2SAME 


TOP, BOTTOM 


=4X_DIELECTRIC 





PEG_TXRX 


=6X_DIELECTRIC 


PEG_TXRX 


TOP, BOTTOM 


=10X_DIELECTRIC 





PEG_2OTHER 


=4X_DIELECTRIC 


PEG_2OTHER 


TOP, BOTTOM 


=6X_DIELECTRIC 





PEG_2CLK 


=7X_DIELECTRIC 


PEG_2CLK 


TOP, BOTTOM 


=10X_DIELECTRIC 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





PEG3_2SAME 


=4X_DIELECTRIC 


PEG3_2SAME 


TOP, BOTTOM 


=6X_DIELECTRIC 





PEG3_TXRX 


=8X_DIELECTRIC 


PEG3_TXRX 


TOP, BOTTOM 


=12X_DIELECTRIC 





PEG3_20THER 


=5X_DIELECTRIC 


PEG3_20THER 


TOP, BOTTOM 


=8X_DIELECTRIC 





PEG3_2CLK 








=8X_DIELECTRIC 








PEG3_2CLK 





TOP, BOTTOM 








=12X_DIELECTRIC 














ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


NET_TYPE 





DMT 


N 


PU 


5p 


S2N_ P<3:0> 





DMT 


PU 


5p 


S2N N<3:0> 





DMT 


PU 


5p 


N2S_P<3:0> 





DMT 


PU 


5p 


N2S_N<3:0> 





EDT 


PU 


50 


INT 





EDT 


PU 


50 


CSYNC 





DMT 


PU 


5p 


CLK100M _CPU_P 





DMT 


PU 


5p 


CLK100M CPU _N 





PU 


PU 


5p 


CLK135M DPLLREF_N 





PU 


PU 


5p 


CLK135M DPLLREF_P 





PU 


PU 


5p 


CLK135M DPLLSS _ N 





PU 


PU 


5p 


CLK135M DPLLSS_P 





UUSTOLUL LCL UN LeLUeL 


PU 


PU 


pA 


EDP RCOMP 





PU 


PU 


pA 


PEG RCOMP 





PU 


PU 


45 


CFG<19..0> 





NC_ITPXDP_ CLK100MP 





NC_ITPXDP_ CLK100MN 





XDP 


CPU_TDI 





XDP 


CPU_TDO 





XDP 


CPU_TMS 





XDP 


CPU_TCK 





XDP 


CPUPCH TRST L 





XDP 


BPM L<3..0> 





UOOVRU0YY 


XDP 


BPM _L<7..4> 





XDP 


DBRESET L 





XDP 


CPU _PRDY L 





XDP 


CPU _PREQ L 





CPU 


CATERR_L 





CPU 


PECI 





CPU 


PROCHOT L 





PU PWRGD 


CPU 


PWRGD 





PM _THRMTRIP 1 


PM 


THRMTRIP L 





PM MEM PWRGD 


PM MEM PWRGD 





PM. 


YNC 


PM 


SYNC 





PU 


M_R. 


CPU 


SM RCOMP<2. .0> 





PU 


1p 


CPU. 


VIDSOUT 





PU 


rp 


CPU. 


VIDSCLK 





PU 


rp 


CPU. 


VIDALERT_L 





PU 


CPU 


VCCSENSE_ P 





PU 


CPU 


VCCSENSE_N 





PU 


CPU 


DIMMA VREFDO 





PU 


CPU 


DIMMB VREFDQ ae 





CISLOLULULOLUIOLOL UO LCR aL ELH 


PU 


PPOV75_ S3 


MEM VREFDO_ A 22 23 24 85 92 





PU 


PPOV75_S3 


MEM VREFDO_ B 22 25 26 85 





PU 


PPOV75_S3 


MEM VREFCA 


22 23 24 25 26 85 89 92 





PU 


PPOV75_S3 


MEM VREFCA 


22 23 24 25 26 85 89 92 





DP AUX NET PROPERTIES 








ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL SPACING 





DIsPL 





DIsPL 





DIsPL 





DIsPL 




















DP / HDMI NET PROPERTIES 








ELECTRICAL_CONSTRAINT_SET| 


NET_TYPE 


PHYSICAL SPACING 





TBTSNKO 


ML 


C_P<3..0> 2 





TBTISNKO 


ML 


C_N<3..0> 2 





TBTSNKO 


ML 


P<3..0> 28 97 





TBTITSNKO 


ML 


N<3..0> 28 97 





TBTSNK1 


ML 


C_ P<3..0> 2 





TBTSNK1 


ML 


C N<3..0> 2 





TBTSNK1 


ML 


P<3..0> 2 97 





TBTSNK1 


ML 


N<3..0> 2 97 





TBTISNKO 


AUXCH 





TBISNKO 


AUXCH 





TBTSNKO 


AUXCH 





TBTSNKO 


AUXCH 





TBISNK1 


AUXCH 





TBITSNK1 


AUXCH 





TBTSNK1 


AUXCH 





TBITSNK1 


AUXCH 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





PEG. * =SAME ial PEG_2SAME PEG3_* =SAME * PEG3_2SAME 





PEG_R2D PEG_D2R PEG_TXRX PEG3_R2D PEG3_D2R PEG3_TXRX 





C_P<7..0> 





PEG_* ha PEG_2OTHER PEG3_* = PEG3_20THER 


Cc _N<7..0> 














PEG_* CLK_* PEG_2CLK PEG3_* PEG3_2CLK P<7..0> 









































N<7..0> 





Cc P<7..0> 


DIGITAL VIDEO SIGNAL CONSTRAINTS 


ALLOW ROUTE 
ON LAYER? 








C_N<7..0> 
P<7..0> 
N<7..0> 





PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








be hb ppp pp 
bhp ep pp 


=85_OHM_DIFF. 

















DP_85D =85_OHM_DIFF. =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF. 








SSD 
SSD 
SSD 
SSD 
SSD 
SSD 


D2R 
D2R 
R2D 
R2D 
R2D 
R2D 


P<3. 30> 
N<3..0> Wea tan 
C_ P<3..0> 5 65 
C N<3..0> 5 125 
P<3..0> si 
N<3..0> aa 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 534 85 











DP_2SAME, =3x_DIELECTRIC DP_2SAME. TOP, BOTTOM =4x_DIELECTRIC 








DP_2OTHER =4x_DIELECTRIC DP_2OTHER TOP, BOTTOM =6x_DIELECTRIC 











HDMICLK_2CLK =7x_DIELECTRIC HDMICLK_2CLK TOP, BOTTOM =10x_DIELECTRIC 








HDMICLK_2DP =4x_DIELECTRIC HDMICLK_2DP TOP, BOTTOM =6x_DIELECTRIC 


TBT 
TBT 
TBT 
TBT 
TBT 
TBT 
TBT 
TBT 


D2R 
D2R 
D2R 
D2R 


P<3:..2:0> 
N<3..0> suse vee 
C_ P<3..0> 2 27 
C_N<3..0> 2 27 
R2D_P<3..0> 
R2D_N<3..0> 28 87 

R2D_C_ P<3..0> 5 28 «5 
R2D_C_N<3..0> 5 28 es 


5 28 85 








HDMICLK_2OTHER =7x_DIELECTRIC HDMICLK_2OTHER TOP, BOTTOM =10x_DIELECTRIC 









































NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


SYNC_MASTER=CLEAN_ X305_ PEG 


SYNC_DATE=02/18/2014 


CPU Constraints 
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28 87 





DISPLAYPORT =SAME - DP_2SAME 








DISPLAYPORT DP_2OTHER 








bh wb ppp pp 





HDMI_CLK CLK_* HDMICLK_2CLK 








Apple Inc. 














HDMI_CLK DISPLAYPORT HDMICLK_2DP © 
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HDMI_CLK HDMICLK_20THER 




















DisplayPort/TMDS intra-pair matching should be 0.127mm. Inter-pair matching Max Length 241.3mm. 


DisplayPort AUX CH intra-pair matching should be 0.127mm. Max length 330.2mm. 
SOURCE: Calpella SFF DG Rev 1.5 (407364) and Family GPU DG-04202-001-v04. 


MAX LENGTH OF DISPLAYPORT/TMDS TRACES: 13 INCHES. 





SATA Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





SATA_85D 


=25, 


OHM_DIFE 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF. 





SATA_37SE 


7_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 





SATA_45SE 





=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 





=45_OHM_SE 





=45_OHM_SE 








PCH Net Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL 


SPACING 





5p 





5p 




















bbb ep bb pp 


to oo Joo foo p> > fe fp 





SATA 





EXTA 





EXTA 








EXTA MUXED P 
EXTA MUXED N 
LT1 P 





SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 








SATA_2SAME, =3X_DIELECTRIC 2 SATA_2SAME, TOP, BOTTOM =4x_DIELECTRIC 2 








SATA_TXRX 


=6X_DIELECTRIC 


SATA_TXRX 


TOP, BOTTOM 


=10X_DIELECTRIC 





SATA_2OTHER 


=4X_DIELECTRIC 


SATA_2OTHER 


TOP, BOTTOM 


=6X_DIELECTRIC 








SATA_RCOMP 





=6X_DIELECTRIC 











SATA_RCOMP 





TOP, BOTTOM 


=10X_DIELECTRIC 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





SATA_* 


=SAME 


SATA_2SAME 





SATA_R2D 


SATA_D2R 


SATA_TXRX 





SATA_* 





* 








* SATA_2OTHER 








USB 2.0 Interface Cons 


traints 





PHYSICAL _RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





PCH_USB_RBIAS 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





USB_85D 


=385, 


OuM_DIFE =85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF. 





=85_OHM_DIFF. 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





USB 


=4X_DIELECTRIC 


USB 


TOP, BOTTOM 


=6X_DIELECTRIC 





USB_RBIAS 


=6X_DIELECTRIC 


USB_RBIAS 


TOP, BOTTOM 


=10X_DIELECTRIC 





BT_WAKE 


=4X_DIELECTRIC 





BT_WAKE 





TOP, BOTTOM 





=6X_DIELECTRIC 











USB 3.0 INTERFACE 





CONSTRAINTS 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





USB3_85D 


=25, 


OHM_DIFE =85_OHM_DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





USB3_2SAME 


=3X_DIELECTRIC 


USB3_2SAME 


TOP, BOTTOM 


=4x_DIELECTRIC 





USB3_TXRX 


=6X_DIELECTRIC 


USB3_TXRX 


TOP, BOTTOM 


=10X_DIELECTRIC 





USB3_20THER 








=4X_DIELECTRIC 








USB3_2O0THER 





TOP, BOTTOM 





=6X_DIELECTRIC 

















NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 





USB3_* 


=SAME 


- USB3_2SAME 





USB3_R2D 


USB3_D2R 


USB3_TXRX 











USB3_* 


* 








USB3_20THER 





System Clock Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE, 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





CLK_SLOW_45S 


bid =45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=STANDARD 


=STANDARD 





CLK_25M_45S 


=45_OHM_SE 





=45_OHM_SE 


=45_OHM_SE 





=45_OHM_SE 





=STANDARD 


=STANDARD 














SPACING_RULE_SET 


L 


INE-TO-LINE SPACING 


WEIGHT 





CLK_SLOW 


=4x_DIELECTRIC 


2 





CLK_25M 





=5x_DIELECTRIC 


2 

















NOTE: 25MHz system clocks very sensitive to noise. 
NOTE: Latest Intel DG calls out 50o0hms SE for sys clocks 


LT1 N 





NC_USB_ EXTCP 





NC_USB_ EXTCN 





NC_USB_ SDP 





NC USB SDN 





SMC _DEBUGPRT 





SMC _ DEBUGPRT 





NC USB SMCP 





NC_USB_ SMCN 





NC_ USB 


6P 





NC_USB 


6N 





NC _ USB 


7P 





NC_USB 


7N 





USB _EXTB_ P 





USB EXTB N 





NC_ USB 


EX 


TDP 





NC_USB 


EX 


TDN 





USB_ BT 


P 





USB_ BT 


N 





USB_ BT 


CO! 


NN_P. 





USB_ BT 


CO; 


NN_N 





NC_ USB 


IRP 





NC _ USB 


IRN 





USB TPAD 


P 





USB_ TPAD 


N 





USB TPAD 


R_P 





phpbb bp bb bp hb hb bf bb bf fp fp 


bhp hb bbb bbb Pp bP bb bh fb bb 


USB_ TPAD 


R_N 





fo 


PCH USB _RBIAS 


















































ph bbb bp bpp bb bb bh bh ph 


ppp hb bp hb bbb pb bp fb fb fb 
bh bb bbb bbbhbbbbEbEL 


OjVAzNWaAlazZzWwaaaNywapylat\ly 


























bpp hb bb bb 


ppb bp bp bh b 
bh bpp ph pp 














Clock Net Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL 


SPACING 





LK 


LK32K RTC 


Low_45 


Low 


SYSCLK 


CLK32K 





LE 


LK25M_SB 


5SM_45 


5M 


SYSCLK 


CLK25M 





5M_45 


5M 


SYSCLK 


CLK25M 





CLK25M_ CAM 


5SM_45 


5M 


SYSCLK 


CLK25M 





SYSCLK 


CLK25M 





SYSCLK 


CLK25M 




















SYNC_MASTER=SIDLE_J45 


AG: 


SYNC_DATE=12/10/201q4 


PCH Constraints 1 
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LPC Bus Constraints 


ALLOW ROUTE 
ON LAYER? 








PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE 


NET_TYPE 





ELECTRICAL_CONSTRAINT_SET PHYSICAL 
=STANDARD e e 


SPACING 


LPC_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD PHYSICAL SPACING 





ELBCTRICAD CONSTRAINT SHE 








di 
LPC _AD<3..0> 0 PCH _PM_NET. PCH 45 


LPC FRAME L PCH PM NET PCH 45 
PCH PM NET PCH 45 


INTRUDER _L 
INTVRMEN_L 
DSWVRMEN 
PCH PM NET PCH 45 SRTCRST_L 
se an . PCH PM NET pow 45 PM RSMRST L 

PCH PM NET PCH 45 PM SYSRST_L 

PCH PM NET PCH 45 PM PCH PWROK 
PCH PM NET PCH 45 PM PCH PWROK 
PCH PM NET PCH 45 PM DSW _PWRGD 
PCH PM NET PCH 45 PM PCH SYS _ PWROK 
PCH PM NET PCH 45 PM PWRBTN_ L 

PCH PM NET PCH 45 PM THRMTRIP L_ R 
PCIE WAKE L 
PCH RCIN L 


CLK_LPC_45s =45_OHM_SE =STANDARD =STANDARD LPC_AD 

















=45_OHM_SE =45_OHM_SE =45_OHM_SE 











LPC FRAME 1 














SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 

















CLK_LPC 8 MIL 














SMBUS _ PCH CLK 
SMBUS _ PCH DATA 
SML_ PCH 0 CLK 
SML_ PCH O DATA 
SML_ PCH 1 CLK 
SML_ PCH 1 DATA 











Constraints 


ALLOW ROUTE 
ON LAYER? 


SMBus Interface 














PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 

















SMB_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD PCH PCTE_ WAKE PCH 45 























PM _NET PCH 45 








HDA BIT CLK 
HDA BIT CLK R SPT ALT 
HDA_ SYNC 5 SPT CLK 
HDA SYNC _R SPI CLK 
HDA RST RL SPI MLB 
HDA_ RST _L 5 SPT SMC 
HDA _SDINO 

CS4208 HDA SDOUTO R 
HDA _SDOUT 

HDA _SDOUT _R 





SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











SMB =2x_DIELECTRIC 2 
































HD Audio 


PHYSICAL_RULE_SET 


Interface Constraints 








SPT ALT 

SPI_CSO 

SPI CSO RL 
SPT MLB CS L 
USB3 SD _ R2D 2 SPT SMC CS L 
USB3_ SD _R2D 
USB3_ SD _D2R 
USB3 SD D2R 


ALLOW ROUTE 
ON LAYER? 





LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 














HDA_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 






































SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 








SPI ALT I01 MISO 
SPI MISO 

SPI MISO R 

SPI Interface Constraints SPI MLB IO1 MISO 
SPI_SMC MISO 





HDA =2x_DIELECTRIC 2 














QU0U VUVLOUROUD DOL YOD 














ALLOW ROUTE 
ON LAYER? 





PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





SPI_ALT IO0O MOST 
SPI_ MOST 

SPI_ MOST _R 

WEIGHT SPI_ MLB IOO MOST 
SPI SMC MOST 





SPI_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 





























SPACING_RULE_SET LINE-TO-LINE SPACING 











SPL 8 MIL 





SPT -1O<2> 
SPI_ MLB 102 
SPI_ ALT I02 








=3x_DIELECTRIC 














PCH Single 


PHYSICAL_RULE_SET 


Constraints 


ALLOW ROUTE 
ON LAYER? 


SPI I0<3> 
SPI_ MLB IO3 HOLD L 
SPI _ ALT I03 HOLD L 

















MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











PCH_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 





TPAD SPI SCLK 
TPAD SPI CS L 
TPAD SPI MISO 
TPAD SPI MOST 
































SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 














PCH_SE =2x_DIELECTRIC 2 
































PCH_SE TOP, BOTTOM =3x_DIELECTRIC 2 
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PCI-Express 








ALLOW ROUTE 





PHYSICAL_RULE_SET 


ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





PCIE_85D 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF. 


=85_OHM_DIFF. 





CLK_PCIE_85D 


=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE- 


TO-LINE SPACING 


WEIGHT 





PCIE_2SAME 


=2X_DIELECTRIC 


PCIE_2SAME 


TOP, BOTTOM 


=4X_DIELECTRIC 





PCIE_TXRX 


=6X_DIELECTRIC 


PCIE_TXRX 


TOP, BOTTOM 


=10X_DIELECTRIC 





PCIE_2O0THER 


=4X_DIELECTRIC 


PCIE_2O0THER 


TOP, BOTTOM 


=6X_DIELECTRIC 





PCIE_2CLK 


=7X_DIELECTRIC 


PCIE_2CLK 


TOP, BOTTOM 


=10X_DIELECTRIC 





PCIECLK_20THER 








=7X_DIELECTRIC 








PCIECLK_20THER 


TOP, BOTTOM 








=10X_DIELECTRIC 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





PCIE_* 


=SAME 


* 


PCIE_2SAME 





PCIE_R2D 


PCIE_D2R 


PCIE_TXRX 





PCIE_* 


PCIE_20THER 





POTE* 


PCIE_2CLK 





CLK_PCIE 











PCIECLK_20THER 
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LPC CLK33M SMC 





LPC _ CLK33M_ SMC 





NC_LPC CLK33M LPCPLUS R i: «; 





CLK100M 


PCH CLK33M PCIIN 





CLK100M 


PCH CLK14P3M REFCLK 





CLK100M 


PCH CLK33M PCIOUT 





CLK100M 


PCIE CLK100M PCH 





CLK100M 


PCIE CLK100M PCH 





CLK100M 


PCIE CLK100M TBT 





CLK100M. 


PCIE CLK100M TBT 





CLK100M. 


PCH CLK96M DOT P 





CLK100M. 


PCH CLK96M DOT N 





CLK100M 


PCH CLK100M SATA 





CLK100M 


PCH CLK100M SATA 





CLK100M 


PCIE CLK100M _SD 





CLK100M 


PCIE CLK100M _SD 





CLK100M 


PCIE CLK100M AP 





CLK100M 


PCIE CLK100M AP 





PCIE CLK100M AP 





PCIE CLK100M AP 





CLK100M 


PCIE CLK100M_ CAMERA 





CLK100M 


PCIE CLK100M CAMERA 





PCIE CLK100M CAMERA. 





PCIE CLK100M CAMERA 
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PCIE CLK100M 





PCIE CLK100M 
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Memory Bus Constraints Memory Net Properties 


NET_TYPE 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








MEM_37S = =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD 





CLK _P<0> 
CLK _N<0> 
CLK P<1> 
CLK _N<1> 
CKE<0O> 
CKE<1> 

CS _L<0> 

CS _L<1> 
ODT<0> 
ODT<1> 
A<15..0> 
BA<2. .0> 
RAS L 

CAS L 

WE L 

DO<7. .0> 
DOQ<15..8> 
DQ<23..16> 
DOQ<31..24> 
DOK<39. .32> 
DO<47. .40> 
DO<55..48> 
DO<63..56> 
DOS P<0> 
DOS _N<0O> 
DOS P<1> 
DOS N<1> 
DOS P<2> 
DOS _N<2> 
DOS P<3> 
DOS N<3> 
DOS P<4> 
DOS N<4> 
DOS P<5> 
DOS _N<5> 
DOS P<6> 
DOS N<6> 
DOS P<7> 
DOS _N<7> 


LKO MEM CLK MEM 
LKO MEM CLK MEM 
MEM_72D =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF LK1 MEM_CLK MEM 
LK1 MEM_ CLK MEM 





MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD 

















MEM_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 
CNTLO MEM_CTRI MEM 


MEM_85D =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_ DIFF CNT MEM_CTRI MEM 
CNTLO MEM_CTRI MEM 












































CNTHA MEM_CTRI MEM 





CNTLO MEM_CTRI MEM 





CNTHA MEM_CTRI MEM 





cmp MEM_cMp MEM 
MEM. MEM 
MEM MEM 
MEM MEM 
MEM. MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM MEM 
MEM_A_DoQ. MEM, MEM 
MEM_A_DQ MEM. MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DO MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM_A_DQ MEM 
MEM 


Memory Bus Spacing Group Assignments aoe on 


MEM _A_pQ. 

















MEM 





MEM 





Spacing Rule Sets 


SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING 





MEM 





MEM 








MEM_DATA2SELF * =2x_DIELECTRIC ? MEM_DATA2SELF TOP, BOTTOM =5x_DIELECTRIC MEM. 








MEM 





IEM_DQS2OWNDATA| * =2x_DIELECTRIC ? IMEM_DQS2OWNDATA| TOP,BOTTOM| =5x_DIELECTRIC 


QUUGYOUNTYY 


MEM 








HREBREREBERER 
HEREBRERBRBERER 


MEM_CMD2CMD * =2x_DIELECTRIC 2 MEM_CMD2CMD | ToP,BOTTOM =5x_DIELECTRIC 











MEM_CMD2CTRL =2x_DIELECTRIC ? MEM_CMD2CTRL TOP, BOTTOM =5x_DIELECTRIC 








MEM_CTRL2CTRL =2x_DIELECTRIC ? MEM_CTRL2CTRL TOP, BOTTOM =5x_DIELECTRIC 











MEM_CLK2CLK =4x_DIELECTRIC ? MEM_CLK2CLK| TOP,BOTTOM =8x_DIELECTRIC 








MEM_20THERMEM =4x_DIELECTRIC ? MEM_20THERMEM TOP, BOTTOM =8x_DIELECTRIC 











MEM_2PWR =2x_DIELECTRIC ? MEM_2PWR TOP, BOTTOM =4x_DIELECTRIC 








MEM_2GND =2x_DIELECTRIC ? MEM_2GND TOP, BOTTOM =4x_DIELECTRIC 











MEM_2OTHER =6x_DIELECTRIC ? MEM_2OTHER TOP, BOTTOM] =10x_DIELECTRIC 
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NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET 
MEM_B_CLKO MEM 


* IEM_DQS2OWNDATAJ MEM_B_UCLEKO CLE MEM 
MEM_B_CLK1 LK MEM 
* EM_DQS2OWNDATA| EMRE EA a MEM 
* IEM_DQS2OWNDATA| MEM_B_CNTTLO MEM _CTRI MEM 
, MEM_B_CNTIAI MEM_CTRI MEM 
EMD OSSOWND RTA MEM_B_CNTLO MEM_CTRI MEM 
IEM_DQS2OWNDATA| MEM_B_CNTL1 MEM CTRI MEM 
MEM_B_CNTTLO MEM_CTRI MEM 
IEM_DQS2OWNDATAI EMR CONE MEM _CTRI MEM 


MEM_B_CMD MEM_ CMD MEM 


CLK _P<0> 
CLK _N<0> 
CLK _P<1> 
CLK _N<1> 
CKE<0> 
CKE<1> 

CS L<0> 

CS _L<1> 
ODT<0> 
ODT<1> 
A<15..0> 
BA<2. .0> 
RAS L 

CAS L 

WE L 

DO<7. .0> 
DQ<15..8> 
DOQ<23..16> 
DOQ<31..24> 
DO<39. .32> 
DO<47. .40> 
DO<55..48> 
DO<63..56> 
DOS P<0> 
DOS _N<0> 
DOS P<1> 
DOS _N<1> 
DOS P<2> 
DOS N<2> 
DOS P<3> 
DOS N<3> 
DOS P<4> 
DOS N<4> 
DOS P<5> 
DOS _N<5> 
DOS P<6> 
DOS _N<6> 
DOS P<7> 
DOS _N<7> 








MEM_*_DATA_* bas a MEM_2OTHER MEM_A_DQS. MEM_A_DATA. 
DOS. 
DQS. 
DOS. 
DQS. 
DOS. 
DQS. 
DOS. 
DQS. 
DQS. 
DOS. 
DQS. 
DQS. 
DQS. 
DQS. 
DQS. 














MEM_*_DQS_* a me MEM_2OTHER MEM. MEM DATA 











MEM_CMD Es * MEM_2OTHER MEM MEM DATA 














MEM_CTRL MEM_2OTHER MEM MEM DATA 











MEM_CLK MEM_2OTHER MEM MEM DATA 














MEM MEM DATA 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM MEM DATA IEM_DOQS2OWNDATAI 











MEM_B_CMD MEM_ cmp MEM 





MEM_*_DATA_* =SAME MEM_DATA2SELF MEM MEM DATA IEM_DOQS2OWNDATA 





MEM_B_CMD MEM_cMp MEM 








MEM MEM DATA IEM_DQS2OWNDATAI MEM_B_CMD MEM_CMD MEM 











MEM_B_CMD MEM_ CMD MEM 
MEM_B_D. MEM_B_D. MEM 
MEM BD MEM_B_D MEM 
MEM_B_D MEM_B_D MEM 
MEM_B_D. MEM_B_D. MEM 
MEM_B_D. MEM_B_D. MEM 
MEM_B_D MEM_B_D. MEM 
MEM _B_D. MEM BD MEM 
MEM_B_D MEM_B_D. MEM 
MEM_B_DQ MEM_B_DQS_0 MEM 
MEM_B_DO MEM_B_DQS_0 MEM 
MEM_B_DQ MEM_B_DQS_1 MEM 
MEM_B_DQ MEM_B_DQS_1 MEM 
MEM_B_DQ MEM_B_DQS_- MEM 
MEM_B_DO MEM_B_DQS_ MEM 
MEM_B_DQ MEM_B_DQS_- MEM 
MEM_B_DQ. MEM_B_DOS MEM 
MEM_B_DQ MEM_B_DOQS_4 MEM 
MEM_B_DQ MEM_B_DQS_4 MEM 
MEM_B_DOQ. MEM B_pOQS_5 MEM 





MEM. MEM. DATA. IEM_DOQS2OWNDATAI 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM MEM DATA IEM_DOS2OWNDATAI 














MEM_CMD MEM_CMD * MEM_CMD2CMD MEM MEM DATA IEM_DOS2OWNDATAI 











MEM_CMD MEM_CTRL cm MEM_CMD2CTRL MEM MEM DATA IEM_DQS2OWNDATAI 














MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM. 
MEM_CLK MEM_CLK MEM_CLK2CLK MEM. 
MEM_* MEM_* MEM_20THERMEM MEM. 


MEM DATA IEM_DOS2OWNDATA| 











KEREERBERER 
KERERERBRER 


MEM DATA IEM_DQS2OWNDATA| 
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MEM DATA IEM_DQOS2OWNDATA| 























DDR3 (Memory Down): 








DQ signals should be matched within 0.508mm of associated DQS pair 

DOS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. 

DOS to clock matching should be within [CLK-139.73mm] and [CLK-30.48mm]. 

CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm. 
CONTROL signals should be matched within [CLK-2.54mm] to [CLK+0Omm] of CLK pairs. MEM_B_DO MEM_B_DOS_5 MEM 
A/BA/CMD signals should be matched within [CLK-2.54mm] to [CLK+2.54mm] of CLK pairs. MEM_B_DO MEM_B_DOQS_6 MEM 
DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric. MEM_B_DO. MEM_B_DOS_6 MEM 
Maximum length of any signal from die pad to first DRAM device is 139.7mm max, to last DRAM device is 194.31mm max. MEM_B_DOQ. MEM_B_DOS_” MEM 
MEM _B_DQ. MEM_B_DOS MEM 
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SOURCE: Double checked with Doc#486985 Chief River SFF Platform DG: Memory Down 


SOURCE: Need to re-confirm CRW DG for memory down (Intel not yet provided) MEM _ PWR PPOV75_S3_ MEM VREFDQ_A 


MEM_PWR PPOV75_ S3_ MEM VREFCA 


Memory to Power Spacing MEM_PUR PP1V35 S3 MEM ei een 


NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 


























MEM_PWR MEM_* * MEM_2PWR 





MEM _ PWR ms om DEFAULT SYNC MASTER=SIDLE_ J45 SYNC_DATE=12/10/201q4 


Memory to GND Spacing 


NET_SPACING_TYPE1 | NET_SPACING_TYPE2 SPACING_RULE_SET “« App le Inc <SCH_NUM> 
GND MEM_* MEM_2GND © ALABEL> 
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DisplayPort Signal Constraints 


NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. 


Thunderbolt SPI Signal Constraints 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





TBT_SPI_45S 





=45_OHM_SE 


=45_OHM_SE 





=45_OHM_SE 





=45_OHM_SE 


=STANDARD 


=STANDARD 
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LINE-TO-LINE SPACING 


WEIGHT 





TBT_SPI 


=2x_DIELECTRIC 
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Thunderbolt / 


DP Connector 


Signal 


Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 











TBTDP_85D 


* 








=85_OHM_DIFF 


=85_OHM_DIFF 








=85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF 








SOURCE: Bill Cornelius’s Thunderbolt Routing 


TBT_DP Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





TBIDP_85D 
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=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF. 





=85_OHM_DIFF. 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER LINE- 


TO-LINE SPACING 


WEIGHT 





TBIDP_2SAME 


=3X_DIELECTRIC 


TBIDP_2SAME, 


TOP, BOTTOM 


=4x_DIELECTRIC 





TBIDP_TXRX 


=6X_DIELECTRIC 


TBIDP_TXRX 


TOP, BOTTOM 


=10X_DIELECTRIC 





TBIDP_2OTHER 








=4X_DIELECTRIC 











TBIDP_2OTHER 





TOP, BOTTOM 








=6X_DIELECTRIC 
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NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





TBTDP_* 
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TBTDP_2SAME 





TBIDP_R2D 


TBTDP_D 
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TBTDP_TXRX 





TBIDE_* 
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TBTIDP_2OTHER 
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TBTDP 


Cc 


N<0O> 





TBTDP 


P< 


O> 





TBTDP 


N< 


O> 





QU00 


TBTDP 


Cc 


P<1> 
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TRT_B_D 


D2R_N<0> 





TRT_B_D 


D2R_C 


P<1> 





TRT_B_D 


D2R_C 


N<1> 





TRT_B_D 


D2R_P<1> 





TRT_B_D 


D2R_N<1> 





TRT_B_D 


D2R1_ AUXDDC_P 





TRT_B_D 


bbpBBBPPPHEPHP 


to [oo |oo to Joo | | |W Iw Jw 


D2R1_ AUXDDC_N 





TRT_B_AUU 


TBTPB AUXCH P: 





TRT_B_AU 


TBTPB_ AUXCH N 





TRT_B_AU 


TBTPB_AUXCH 





TBTPB AUXCH 





TRT_ BAU 




















ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


SPACING 





5D 


PL 


YP 


TBTSRC_ ML C_ P<3..0> 





5D 


PL 


YP. 


TBTSRC ML C N<3..0> 





5p 


PL 


YP 


TBTSRC_ AUXCH C_ P 





5D 


PL 


YP. 


TBTSRC_ AUXCH CN 





SPI CLK 








SPI_ MOST 





SPI_ MISO 





VOU YOUU 








SPI_ CS L 











Only used on dual-port hosts. 





Only used on hosts supporting Thunderbolt video-in 
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MIPI Interface Constraints 


Camera Net Properties 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LE! 


NGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





MIPI_85D 


=35, 


OHM_DIFE 





=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM_DIFF. 


=85_OHM_DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





MIPI_2OTHER 


=4X_DIELECTRIC 2 


MIPI_2OTHER 


TOP, BOTTOM 


=6X_DIELECTRIC 


2 





MIPI_2CLK 


=6X_DIELECTRIC % 


MIPI_2CLK 


TOP, BOTTOM 


=8X_DIELECTRIC 


2 





MIPICLK_20THER 








=7X_DIELECTRIC 7 








MIPICLK_20THER 








TOP, BOTTOM 


=10X_DIELECTRIC 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 





MIPI_DATA 


* 


* 


MIPI_2OTHER 





MIPI_DATA 


CLK_MIPT 


* 


MIPI_2CLK 





CLK_MIPT 





* 





* 








MIPICLK_2OTHER 








Memory Bus Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LE! 


NGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





S2_MEM_45S 


* =45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=STANDARD 


=STANDARD 





S2_MEM_85D 








* =85_OHM_DIFF 








=85_OHM_ DIFF 





=85_OHM_DIFF 





=85_OHM_ DIFF 





=85_OHM_DIFF 


=85_OHM DIFF 











Spacing Rule Sets 





SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





S2_DATA2SELF 


e =2x_DIELECTRIC ? 


S2_DATA2SELF 


TOP, BOTTOM 


=4x_DIELECTRIC 


? 





S2_DQS2OWNDATA 


bad =2x_DIELECTRIC @ 


S2_DQS2OWNDATA 


TOP, BOTTOM 


=4x_DIELECTRIC 


? 





S2_CMD2CMD 


=2x_DIELECTRIC 


S2_CMD2CMD 


TOP, BOTTOM 


=4x_DIELECTRIC 





S2_CMD2CTRL 


=2x_DIELECTRIC 


S2_CMD2CTRL 


TOP, BOTTOM 


=4x_DIELECTRIC 





S2_CTRL2CTRL 


=2x_DIELECTRIC 


S2_CTRL2CTRL 


TOP, BOTTOM 


=4x_DIELECTRIC 





S2_2OTHERMEM 


=4x_DIELECTRIC 


S2_2OTHERMEM 


TOP, BOTTOM 


=6x_DIELECTRIC 





S2MEM_2PWR 


=2x_DIELECTRIC 


S2MEM_2PWR 


TOP, BOTTOM 


=4x_DIELECTRIC 





S2MEM_2GND 


=2x_DIELECTRIC 


S2MEM_2GND 


TOP, BOTTOM 


=4x_DIELECTRIC 








S2MEM_2O0THER 








=6x_DIELECTRIC 











S2MEM_2O0THER 








TOP, BOTTOM 


=10x_DIELECTRIC 











Memory 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL 


SPACING 





MEM CLK 


MEM, 


5p 


MEM, 


LK 


MEM 


CAM CLK P 





MEM CLK 


MEM. 


5p 


MEM. 


CLK 


MEM 


CAM CLK N 





MEM CNTL 


MEM 


45 


MEM 


CTRL 


MEM 


CAM CKE 





MEM CNTT 


MEM, 


45 


MEM, 


TRI 


MEM 


CAM CS_L 





MEM 


45 


MEM 


TRI 


MEM 


CAM ODT 





MEM 


45 


MEM 


TRI 


MEM 


CAM CAS L 





MEM. 


45 


MEM, 


TRI 


MEM 


CAM RAS L 





MEM 


45 


MEM 


MD 


MEM 


CAM WE L 





MEM 


45 


MEM 


MD 


MEM 


CAM BA<0> 





MEM, 


45 


MEM. 


CMD 


MEM 


CAM BA<1> 





MEM, 


45 


MEM, 


cmp 


MEM 


CAM BA<2> 





MEM 


5p 


MEM_DOQ. 


MEM 


CAM DOS _P<0> 





MEM, 


SD 


MEM_DQ 


MEM 


CAM DOS _N<0O> 





MEM, 


SD 


MEM_DQ 


MEM 


CAM DOS P<1> 





MEM 


5p 


MEM_DoQ. 


MEM 


CAM DOS _N<1> 





MEM. 


45 


MEM 


CAM DM<0> 





MEM, 


45 


MEM 


CAM DM<1> 





MEM 


45 


MEM 


CAM A<14..0> 





MEM. 


45 


MEM 


CAM DQ<7..0> 





MEM 


45 


MEM 


CAM DQ<15..8> 





MIPI 


DATA 





MIPT 


DATA 





MIPI 


DATA 





MIPI 


DATA 





MIPT 


CLK 





MIPI 


CLK 





MIPI 


CLK CONN P 





MIPI 


CLK CONN _N 





PP1V35 CAM 35 36 





PPOV675_ CAM VREF 35 36 





PPOV675 MEM CAM VREFCA :« 








PPOV675 MEM CAM VREFDO 3« 














Bus Spacing Group Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING _RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





S2_MEM_DATA* 


* 


* 


S2MEM_20THER 


S2_MEM_DQS1 


S2_MEM_DATA1 


* 


S2_DQS2OWNDATA 





S2_MEM_DOS* 


* 


* 


S2MEM_20THER 


S2_MEM_DQSO 








S2_MEM_DATAO 





* 





S2_DQS2OWNDATA 








S2_MEM_CMD 


* 


S2MEM_2O0THER 





S2_MEM_ CTRL 


* 


S2MEM_20THER 





S2_MEM_CLK 


* 


S2MEM_20THER 





S2_MEM_DATA* 


=SAME 


S2_DATA2SELF 





S2_MEM_CMD 


S2_MEM_CMD 





S2_CMD2CMD 





S2_MEM_CMD 


S2_MEM_CTRL 





S2_CMD2CTRL 





S2_MEM_CTRL 


S2_MEM_ CTRL 





S2_CTRL2CTRL 





S2_MEM_¥* 


S2_MEM_¥* 














S2_2O0THERMEM 











Memory 


to Power Spacing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





S2_MEM_PWR 


S2_MEM_* 


* 


S2MEM_2PWR 





S2_MEM_PWR 


* 


* 


DEFAULT 





Memory 


to GND 


Spa 


Cing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





GND 





S2_MEM_* 











S2MEM_2GND 
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NET_TYPE 


ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


MB_45 MB SMBUS _ SMC $3 
MB_45 MB SMBUS SMC S3 
MB_45 MB SMBUS SMC so 
MB_45 MB SMBUS _ SMC so 
MB_45 MB SMBUS SMC so 
MB_45 MB SMBUS SMC so 
MB_45 MB SMBUS _SMC g3 
MB_45 MB SMBUS SMC G3 
MB_45 MB NC_SMBUS_SMC_ 3 
MB_45 MB NC_SMBUS_SMC_ 3 





MEU 





MBU 





MEU 





MEU 





MEU 





MEU 





MEU 





MEU 





MEU 





Mi 
Mi 
Mi 
Mi 
Mi 
Mi 
Mi 
Mi 
Mi 
Mi 


PEPEPPEL 


MEU 











QUOVYOUUOY 











SMBus Charger Net Properties 


NET_TYPE 


ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 








1TO1_DIFEP 





1TO1_DIFFEP 





1TO1_DIFEP 





1TO1_DIFFP 











00 QU 
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PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 








SENSE_1T01_508 


ELECTRICAL_CONSTRAINT_SET 








:1_DIFFPAIR 


=1:1_DIFFPAIR 








‘THERM_45S_CPUVRIS! 


























WEIGHT NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





Gno_p2um 





























SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 














=STANDARD 





NET_SPACING_TYPE1 











NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 





WEIGHT 






































SB_POWER 























PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





MEM_40S * 


OVERRIDE OVERRIDE 


OVERRIDE 


0.09 MM 100 MIL 


OVERRIDE OVERRIDE OVERRIDE 


OVERRIDE 


OVERRIDE 





MEM_72D * 


OVERRIDE OVERRIDE 


OVERRIDE 


0.09 MM 100 MIL 


OVERRIDE OVERRIDE OVERRIDE 


OVERRIDE 


OVERRIDE 





MEM_37S * 


OVERRIDE OVERRIDE 


OVERRIDE 


0.09 MM 100 MIL 


OVERRIDE OVERRIDE OVERRIDE 


OVERRIDE 


OVERRIDE 





MEM_85D * 


OVERRIDE OVERRIDE 


OVERRIDE 


0.09 MM 100 MIL 


OVERRIDE OVERRIDE OVERRIDE 


OVERRIDE 


OVERRIDE 





PCIE_85D * 


OVERRIDE OVERRIDE 


OVERRIDE 


0.09 MM 10 MM 


OVERRIDE OVERRIDE OVERRIDE 


OVERRIDE 


OVERRIDE 





USB_85D TOP 


Oo.1 MM 500 MIL 





CPU_27P4S BOTTOM 


0.23 MM 100 MIL 





USB3_85D TOP 


Oo.1 MM 500 MIL 





USB3_85D ISL10 


0.075 MM 





DP_85D ISL9 


0.075 MM 








PCIE_85D ISL10 








0.075 MM 























NET_PHYSICAL_TYPE | AREA_TYPE 


PHYSICAL_RULE_SET 





1T01_DIFFPAIR 








1:1_DIFFPAIR 











PHYSICAL_RULE_SET 


ALLOW ROUTE 


ON LAYER? MN 


UM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 

















0.200 mm 




















AMD Net Properties 





ELECTRICAL_CONSTRAINT_SET 


SPACING 





ENSE_DIFFPATR 


GPUFB_CS_P 





GPUFB_CS_N 





EN, 


GPU _TDIODE P 





GPU_TDIODE_N 





EN, 


GPU_VDDCISENSE_P 





EN, 


GPU_VDDCISENSE_N 





EN, 


GPU_VDDCI_SENSE_XW_P 





EN, 


GPU_VDDCI_SENSE_XW_N 





EN, 


GPUVCORE_SENSE_P 





EN, 


GPUVCORE_SENSE_N 





EN, 


ISNS PPOV95 SOGPU RP 





EN, 


ISNS_PPOV95_SOGPU_R_N 





EN, 


VSNS_GPU_OV95_xW_P 





VSNS GPU OV95 xW W 





EN, 


EN, 


vDDCISO_CS_R_P 





EN, 


vDDCISO_CS_R_N 





EN, 


EN, 


GPUFB_CS_R_P 





EN. 


GPUFB_CS_R_N 





ENSE_DTFFP. 


EN. 


VSNS_GPU_VDDC 





ENSE_DTFFP. 


EN. 


VSNS_GPU_VDDC 





ENSE_DIFFP. 


EN, 


VSNS_GPU_VDDIL. 





FB 
E 
EB 
E 


ENSE_DTFFP. 


EN, 


VSNS GPU _VDDI 





ENSE_DTFFP. 


EN, 


ISNS_1V8_GPU_R_P 





ENSE_DTFFP. 


EN, 


ISNS_1V8_GPU_R_N 





ENSE_DTFFP 


beh ff ee & & & 


EN, 


ISNS_1V8_GPU_P 





ENSE_DTFFP 


ENSE 


ISNS 1V8 GPU N 





ENSE_DITFFP. 


THERM 


VSNS_GPU_FB_XW_P 





THERM 


VSNS_GPU_FB_XW_N 























ENSE_DIFFPATR 


1701 


45 


ISNS CPUDDR_P 





ENSE_DIFFPATR 


1701 


45 


ISNS CPUDDR_N 





1701 


45 


ISNS CPU _DDR_R_P 





1T01 


45 


ISNS CPU DDR _R_N 





1T01 


45 


CPUTHMSNS D2 _ P 





1701 


45 


CPUTHMSNS D2_N 





1701 


45 


ISNS LCD PANEL P 





1701 


45 


ISNS LCD PANEL N 





1701 


45 


DDR3THMSNS_ D1 P 





1701 


45 


DDR3THMSNS_ Di _ N 





1T01 


45 


FINTHMSNS_ D_ P 





1701 


45 


FINTHMSNS D_N 





1T01 


45 


ISNS_1V35 MEM 





00 YUDDOQUY 


1701 


45 


ISNS 1V35 MEM 





1701 


45 


ISNS_1V35 MEM 





1701 


45 


ISNS_1V35 MEM 





1701 


45 


ISNS_ AITRPORT 





1701 


45 


ISNS AIRPORT 





1701 


45 


ISNS ATRPORT 





1701 


45 


ISNS_ ATRPORT 





1701 


45 


ISNS_ LCDBKLT 





1701 


45 


ISNS_ LCDBKLT 





1701 


45 


ISNS LCD PANEL 





1TO1 


45 


ISNS LCD PANEL 





PCH R_P 





PCH R_N 





TPAD P 





TPAD N 





HS _ OTHERS5V_P 





HS _OTHERS5V_N 





HS _ OTHER3V3_P 





HS _ OTHER3V3_N 





HS COMPUTING P 





HS COMPUTING N 





ISNS_P 





ISNS_N 





GPU_PEX IOVDD_ SNS_P 





GPU_PEX TIOVDD SNS_N 





THERM 45 


cpr 


RI 


ITIAL_PAIR 


CPUVR TSNS1 CPUVR_ISNS1 





ITHERM 45 


cpr 


RI 


CPUVR TSNS1 CPUVR_ISNS1 





[THERM 45 


Pu 


RI 


~PUVR_TSNS. CPUVR_ISNS2 





THERM 45 


Pu 


RI 


“PUVR TSNS CPUVR_ISNS2 





THERM 45 


CPUVRTSN, 


CPUVE TSNS CPUVR_ISNS3 





THERM 45 


PUVRISN. 


IZ Io I Iho lz Ito 


puve ISNS CPUVR_ISNS3 





THERM 


1701 


45 


CPUVR_ISUM R_P 





THERM 


1701 


45 


CPUVR_ISUM R_N 





THERM 


GFXIMVP_ISNS1 





THERM 


GFXIMVP_ISNS1 





ENSE_DTFFP THERM. 


GFXIMVP_ISNS1 





ENSE_DTFFP. THERM 


GFXIMVP_ISNS1 





UDTO_ DIFFER 


UDTODTFE 


ISNS_TBT 





UDTO_DTFFP. 


UDTODTFE 


ISNS_TBT 





UDTODTFE 


ISNS_TBT 





UDTODTEF 


ISNS_TBT 





THERM 


1701 


ISNS_ SSD 





THERM 


1701 


ISNS_ SSD 





THERM 


1701 


ISNS_ SSD 





THERM 


1701 


ISNS SSD 





THERM 


1701 


Piv0O5S0_ CS 





THERM 


1701 


Piv0O5S0_ CS 





THERM 


sense P1VO5SO SENSE 





THERM 


sense P1VO5SO SENSE 





THERM 


THERMDP 





THERM 


THERMDN 





UDTO_DTFFP. 


UDTODTEF 


CST 





UDTODTEF 


CST 





UDTO_DTFEP 


UDTODTFE 


CSO 





UDTODTFE 


CSO 





EN, 


GFXIMVP_ISNS2_P 





EN. 


GFXIMVP_ISNS2_N 





EN 


ISNS_HS_GPU_P 





EN 


ISNS HS GPU _N 





ISNS PPOV95 SOGPU P 





EN, 


ISNS_PPOV95_SOGPU_N 





Eg 
Eg 
ENSE, 
E 
Eg 


EN. 


VDDCISO_CS_P 





ENSE, 


VDDCISO_CS_N 





THERM 


GPUTHMSNS_D_P 








THERM 





GPUTHMSNS_D_N 











X425G Specific Net Properties 








ELECTRICAL_CONSTRAINT_SET 





AUD SPKRAMP RSUBIN 





AUD _SPKRAMP RSUBIN 





AUD _SPKRAMP LSUBIN 





OY 


AUD _SPKRAMP LSUBIN 





RSUBIN_P 





RSUBIN_N 





LSUBIN_P 





LSUBIN_N 





DIFFP 


AUD _LO2_ R 





DIFFP 


AUD 





DIFEP 


AUD 





DIFFP 


AUD 





AUD 





AUD 





AUD 





AUD 





QU0U00Y 


SPKRAMP RIN 





SPKRAMP_ RIN 





SPKRAMP LIN 





SPKRAMP LIN N 





DIFEP 


SPKRCONN SL OUT 





DIFFP 


SPKRCONN SL OUT 





DIFEP 


SPKRCONN SR_ OUT 





DIFFEP 


SPKRCONN_ SR_OUT 





DIFFP 


SPKRCONN L_ OUT P 





DIFFP 


SPKRCONN L_ OUT _N 





DIFFP 


SPKRCONN_ R_OUT P 





DIFEP 


SPKRCONN_ R_ OUT _N 





DIFEP 


AUD MIC _IN1 R_P 





DIFFEP 


AUD MIC _ IN1i R_N 





DIFFP 


CODEC HS MIC P 





DIFFP 


CODEC HS MIC N 





DIFFP 


AUD MIC IN1 L P 





AUD MIC IN1 L N 





AUD _HS MIC P 





AUD _HS MIC N 





HS MIC P 





HS MIC N 





AUD _CONN_HS 





AUD _CONN_HS 





AUD _LO3 





AUD_LO3 





AUD_LO3 





AUD_LO3 





PP3V3_S5 





PP3V3_ SO 





PP1V35_ S3RSO CPUDDR 
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GDDR5 Frame Buffer Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





GDDR5_45R50SE 


* 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


12.7 MM 


=STANDARD 


=STANDARD 


GDDR5 FB A Net Properties 





ELECTRICAL_CONSTRAINT_SET 





GDDR5 FB B Net Properties 





ELECTRICAL_CONSTRAINT_SET 





CLK P FB_BO_CLK 
CLK _N FB_BO_CLK 
CLK _P FB_B1_CLK 
CLK _N FB_B1 CLK 
A<8..0> FR_BO cmp 
A<8..0> FR_B1_cMp 
ABI L FB_BO_CMD 
ABI L FB_B1_ CMD 
RAS _ L FB_BO_CMD 
RAS _ L FB_B1_CMD 
CAS L FB_BO_CMD 
CAS L FB_B1_ CMD 
DDRS FR_BO cmp 


CLK _P 
CLK _N 
CLK _P 
CLK _N 
A<8..0> 
A<8..0> 
ABI L 
ABI L 
RAS_L 
RAS _L 
CAS _L 
CAS _L 


FB_AQ CLK 
=STANDARD FR 


DRS DDR5S DDR5S 











GDDR5_45SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD O_CLK DDR5S DDR5 DDR5. 











FR_AI CLE DDR5S DDR5S DDR5S 








GDDR5_80D =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF 





























FR_AI CLK DDRS DRS DDR5 











EB_AQ cmp DDR5 DRS DRS 








FB_A1 cmp DRS DRS DRS 








FEB_AQ_ cmp DRS DRS DRS 











SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER DDRS. DDR5, DDR5S 








LINE-TO-LINE SPACING PiT)—FB_A1 cmp 
FB_AQ_ CMD 





DRS DDRS DDR5S 








GDDRS5_CLK =5x_DIELECTRIC GDDRS5_CLK TOP, BOTTOM =5x_DIELECTRIC 


FB_A1_ CMD 
=4x_DIELECTRIC FR 
FB_A1_ CMD 


DRS DRS DRS 











GDDR5_CMD =3x_DIELECTRIC GDDR5_CMD TOP, BOTTOM O_CMD. DDRS. DDRS. DDRS5S. 











DDR5 DRS DDR5 








GDDR5_DATA =3x_DIELECTRIC GDDR5_DATA TOP, BOTTOM =5x_DIELECTRIC 


EB. OUCMD 
=7x_DIELECTRIC FBR_A1 CMD 
EB. OUCMD 
GDDR5_CMD spacing can be relaxed to 2x per AMD recommendation for x32_4.5G config. FB_A1 cp 


DRS DDR5S 











GDDR5_EDC =7x_DIELECTRIC GDDR5_EDC TOP, BOTTOM DDRS. DDRS. FB_B1 CMD 


DRS. CKE L FB_BO_CMD 
CKE L FB_B1_CMD 


cS L 12.7 FB_BO_CMD 


DRS 









































CKE L 
CKE L 

cs L 

cs L 
EDC<0> 
EDC<1> 
EDC<2> 
EDC<3> 
EDC<0> 
EDC<1> 
EDC<2> 
EDC<3> 

DBI _L<0> 
DBI _L<1> 
DBI _L<2> 
DBI _L<3> 
DBI _L<0> 
DBI _L<1> 
DBI _L<2> 
DBI _L<3> 
WCLK P<0> 
WCLK_N<0> 
WCLK P<1> 
WCLK_N<1> 
WCLK P<0> 
WCLK N<0> 
WCLK P<1> 
WCLK N<1> 
DO<7. .0> 
DOQ<15..8> 
DQ<23..16> 
DOQK<31..24> 
DO<7. .0> 
DOQ<15..8> 
DQ<23..16> 
DO<31..24> 
RESET L 
RESET L 


DDR5S DDR5S 








DRS DRS DRS 








FEB_AQ cmp DDR5 DRS DDR5 








CcsS_ L 127 FB_B1_ CMD 
EDC<0O> 127 FR_BO_EDCO 
EDC<1> FR_BOEDC1 
EDC<2> 127 FR_BO EDC 
EDC<3> 127 FR_BO EDC 
EDC<0O> 127 FR_B1_EDCO 
EDC<1> 127 FR_BI_EDC1 
EDC<2> FR_BI_EDC 
EDC<3> 127 FR_BI_EDC 
DBI_L<0> 127 FB_BO_DBT 
DBI L<1> 127 FB_BO_DBT 
DBI_L<2> 127 FB_BO_DBT 
DBI_L<3> FB_BO_DBT 
DBI_L<0> 127 FB_B1_DBT 
DBI_L<1> 127 FB_B1_DBT 
DBI_L<2> FB_B1_DBT 
DBI_L<3> FB_B1_DBT 
WCLK_P<0O> 127 FB_BO_ WCLKO 
WCLK_ N<0O> 127 7 FB_BO_WCLKO 
WCLK_ P<1> 127 FB_BO_WCLK1 
WCLK_N<1> 127 a FB_BO_WCLK1 
WCLK P<0O> FB_B1_WCLKO 
WCLK_N<0O> 127 FB_B1_WCLKO 
WCLK_ P<1> 127 FB_B1_WCLK1 
WCLK_N<1> 127 FB_B1 WCLK1 
DO<7..0> 12 7. FB_BO DO_B 
DO<15..8> FBR_BO DOQ_B 
DO<23..16> FB_BO_DQ_B 
DO<31..24> FB_BO_pDQ_B 
DO<7..0> FR_BI DO_B 
DO<151.4:8> FB_B1_pQ_B 
DO<23..16> 12 7. FB_BI DO_B 
DO<31..24> FB_BI DO_B 
RESET L FB_BO_CMD_R 
RESET L FB_B1_CMD_R 


FB_A1 cmp DRS DDR5 DDR5 








FRAO EDCO DDR5S DDRS DDR5S 








FR. OUEDC1 
Breakout Spacing FB 


DDR5S DRS DRS 








OUEDC DDR5 DRS DRS 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET FB_AQ_EDC DDRS. DRS 


FR_AI_EDCO 


DRS 











DDR5 DRS DRS 








GDDR5_* . BGA GDDR5_BGA 














FR_AI EDC1 DRS DRS DRS 











FR_AI EDC DRS DRS DRS 











FRA EDC DRS DDRS DRS 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 


FB_AQ_ DBT 
=1.3x_DIELECTRIC 2 FR 
FB_AOQ DBT 


DRS DRS DDR5S 











GDDR5_BGA O_DBT DDRS DDRS DDR5 


























DRS DRS DDR5S 








FRAO DRT DRS DDR5 DDR5 








FR_A1 DRT DDR5 DRS DRS 








ER DRS DDR5S DRS 








EB DRS DDR5S DRS 








PRP RPP RPP PPh PPP PP PP Pp Pee Pp ee oe Be OP ff 
PRP RPP RPP PPP PP PP PPP PP ee pe ee oe ee Bf 


ER DDRS DRS DDR5S 








ER DDR5S DRS DRS 








ER DRS DRS DDR5. 








ER DRS DRS DRS 








ER DDRS DRS DRS 








EB DRS DRS DRS 








ER DRS DDRS DDRS 








EB DRS DDR5S DRS 








ER DDR5S DDRS DDR5S 








ER DDR5S DRS DDR5S 








ER DRS DRS DRS 








ER DDR5S DRS DRS 








ER DRS DRS DDR5 








ER DRS DRS DDR5 








ER DRS DRS DDRS 








ER DRS DDR5S DDR5 








ER DRS DDR5S DRS 








ER DDR5S DRS DRS 








ER DDR5S DRS DDR5S 









































MUXGFX & DP AUX MUX NET PROPERTIES 





ELECTRICAL_CONSTRAINT_SET 


t DP INT ML C_ P<3..0> 
DP INT ML C N<3..0> 
DP. INT ML F_P<3..0> 
DP INT ML F_N<3..0> 
DP INT ML P<3..0> 
DP INT ML N<3..0> 
DP INT _AUXCH C P 
DP INT _AUXCH CN 
DP INT AUX P 
DP INT AUX _N 
DP INT EG AUX P 
DP INT EG AUX N 
INT EG ML P<3..0> 
INT EG ML N<3..0> 
INT IG AUX_P 
INT IG AUX N 
INT_IG_ML_p<3..0> 





Ta? 








Kepler Net Properties 








ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 
























































INT_IG_ML_N<3..0> 








TBISNKO EG AUXCH 
TBTISNKO EG AUXCH 
TBISNK1 EG AUXCH 
TBITSNK1 EG AUXCH 














DATA P<2..0> 
DATA N<2..0> 
CLK P 
CLK _N 


DISPLAYP 





DISPLAYP 





TBISNKO AUXCH 
TBISNKO_ AUXCH 
TBTISNKO_ AUXCH 
TBTISNKO AUXCH 
TBISNK1 AUXCH 
TBISNK1 AUXCH 
TBISNK1 AUXCH P 
TBTISNK1 AUXCH N 
TBTITSNKO ML P<3..0> 
TBTSNKO ML N<3..0> 
TBTSNKO ML C P<3..0> 7 © 
TBTISNKO ML C _N<3..0> 
TBTSNK1 ML P<3..0> 

TBTSNK1 ML N<3..0> 

TBTSNK1 C_PS3....-0> 
TBTSNK1 C-N<3%..0> 


HDMT_ CLK 








HDMT CLK 
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